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TREATMENT OF ERYSIPELAS WITH ULTRAVIOLET 
RADIATION * 


M. E. KNAPP, M.D. 


MINNEAPOLIS 


Erysipelas, or St. Anthony’s Fire, as it 
has been very aptly called, is a fairly com- 
mon disease affecting all ages and classes. 
The multiplicity of the treatments that has 
been advocated for this affection in the past 
is sufficient evidence of their inefficiency. 
Recently there have been advanced three 
newer methods of treatment for this disease, 
each of which has its advocates. These 
therapeutic agents are roentgen radiation, 
erysipelas streptococcus antitoxin, and ul- 
traviolet radiation. It is not the purpose 
of this paper to enter into a discussion of 
the relative merits of these methods. This 
has been thoroughly accomplished by other 
writers. I shall limit myself strictly to 
the use of ultraviolet radiation. 


Mode of Action 


At first blush it would seem highly in- 
congruous to impose upon St. Anthony’s 
Fire the added insult of a second degree 
burn from ultraviolet and many men have 
opposed this treatment on theoretic grounds 
without troubling themselves to investigate 


the actual facts. In truth, the mode of ac- 
tion of ultraviolet on erysipelas is still not 
understood. At first it was thought to be 
directly bactericidal in vivo as it is im vitro, 
but this has now been shown quite definite- 
ly to be untrue. An actual explanation of 
the effect becomes a very difficult problem. 
There have been three major possibilities 
advanced as theoretic explanations of the 
effect. First, after studying in a series of 159 
patients who were sensitive to a certain 
strain of streptococcus, their reaction to the 
irradiated nucleoprotein of the bacteria, Ti- 
tus concludes that “the effects are due to a 
chemical reaction brought about in the 
skin upon certain protein substances, either 
an effect upon the nucleoprotein of the bac- 
teria themselves or a change in the chemi- 
cal composition of the tissues, so that there 
is an increased resistance to the sensitizing 

* Read at the Fourteenth Annual Session of the American 


Congress of Physical Therapy, Kansas City, Missouri, Sep 
tember 12, 1935. 


action of the bacteria.” Second, “as the dos- 
age that has been used creates a true edema 
of the skin, even to such an extent as to 
cause the formation of blebs, it is reason- 
able to consider that this transudate of ser- 
um may be affected in such a way as to 
form an autoantitoxin.” Third, the pro- 
longed erythema of the skin resulting from 
the intensive application of ultraviolet used 
in treating this disease is also an important 
factor. The increased circulation as evi- 
denced by the erythema is very prominent 
in those cases which have received an ade- 
quate dosage, and it is undeniable that a 
heavy dose of ultraviolet is necessary to ob- 
tain the best results. 

However it may be accomplished, the 
fact remains that there have been many re- 
ports of the efficacy of ultraviolet radiation 
in the treatment of erysipelas. Since the 
reports of Ude and Platou upon the treat- 
ment of erysipelas with various agents, such 
as magnesium sulphate and glycerine packs, 
roentgen radiation, antitoxin, and ultravio- 
let radiation, nearly all the cases at the 
Minneapolis General Hospital have been 
treated by ultraviolet. The present report 
is intended to add to the data given by 
those authors the cases treated according 
to their method since that time. 

Since September, 1929, there have been 
415 hospitalized cases of erysipelas treated 
at the Minneapolis General Hospital. Of 
these, 340 were treated with ultraviolet ra- 
diation alone. 

The technic followed was at first that ad- 
vocated by Ude; namely, double the erythe- 
ma dose with the lamp about 8 inches dis- 
tant from the patient in order to get as 
high as possible a concentration of the 
shorter wavelengths. However, the treat- 
ments have been given by the internes and 
residents on the contagious service and 
have varied considerably as a result. In 
some of the later cases, the cold quartz type 
of lamp has been used, and the dosage 
stepped up to twenty times the erythema 
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dose. A margin of one to three inches 
around the lesion was included in the treat- 
ment. The eyeballs were covered with black 
paper, but the eyebrows left uncovered. 
When multiple exposures were necessary, 
the edges were allowed to overlap. Local 
applications of cooling packs were used oc- 
casionally, but as a general rule, none were 
used after treatment. 


Clinical Course 

The majority of patients remark about 
the grateful feeling of relief which accom- 
panies the treatment, often speaking of it 
while the lamp is still being applied. Later 
there is some increased edema of both the 
area of erysipelas and the surrounding nor- 
mal skin. This subsides in 24 to 48 hours, 
and if no further spreads or complications 
occur, the temperature drops rapidly to 
normal, the treated area wrinkles, then des- 
quamates, and in five or six days the entire 
area is replaced with fresh looking skin. 
The patients are usually discharged before 
desquamation is complete. In the great ma- 
jority of cases only one treatment is need- 
ed. In this series, 254 cases or 74.7 per cent 
were given only one ultraviolet treatment ; 
71 or 20.88 per cent were given two treat- 
ments, and the remaining 15 cases were giv- 
en three to five treatments. The average 
number of treatments per case was 1.3. This 
does not mean that 86 cases had extensions 
occur. In most cases the second treatment 
was given apparently because the tempera- 
ture was still elevated, the patient appeared 
toxic, or the erythema of the lamp was mis- 
taken for a spread. In several instances no 
reason could be found. 

In the entire series of cases that recov- 
ered, there were spreads in only 28 cases, 
or 8.9 per cent. 

If a spread occurs after treatment, the 
spreading area including part or all of the 
original area, is given the same dose as at 
the first treatment or even a slightly larger 
one, depending upon the reaction of the pa- 
tient to the previous treatment. 


Statistical Studies 

In order to afford accurate comparison 
between the series of Ude and Platou and 
our series, the results have been analyzed 
in a similar manner. Major emphasis has 
been placed on the following factors: (a) 
the duration in days from treatment to nor- 
mal temperature; (b) the average duration 
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of the disease from treatment to discharge 
from the contagious department; (c) the 
average duration of the disease from onset 
to discharge from the hospital; (d) exten- 
sion of the disease after treatment. I was 
unable to determine the average time to 
normal symptoms with sufficient accuracy 
from the charts to provide reliable figures, 
so that determination has been omitted. 

The temperature was considered normal 
when it did not rise above 99 degrees F. 
Cases which ran an afebrile course have 
been excluded from the calculations as 
have those in which the temperature was 
obviously due to complications such as ab- 
scesses, for instance, in which the tempera- 
ture remained elevated until the abscess 
was incised and then dropped promptly to 
normal, 

Table 1 shows the results in this series of 
cases as compared with the series reported 
by Ude and Platou in 1930. 

As one can readily see from the chart, 
the two series are very closely alike in every 
detail. The present series gives very slight- 
ly higher figures throughout. This, I be- 
lieve, is due to the fact that the lamp used 
became rather inefficient during the years 
1933 and 1934, and that this fact was not 
realized until a considerable number of pa- 
tients had been treated. This can be shown 
by a comparison of the uncomplicated cases 
without extensions (table 2). These cases 
are chosen because with them all extrane- 
ous factors can be eliminated so far as pos- 
sible. From this table it can be seen that 
the average time to normal temperature 
started to increase in 1933. It then in- 
creased to 4.69 days in 1934 with the old 
lamp. When the new lamp was substituted, 
the time immediately dropped to 2.85 days 
and remained at 2.63 days during the first 
part of 1935. 

Here we have almost ideal conditions for 
proof that ultraviolet treatment really short- 
ens the course of the disease. The only 
variable in this series is the age and 
efficiency of the lamp. The cases are those 
in which there were no complications and 
not even any extensions. There was no at- 
tempt at selection of cases. Yet there was 
a very definite increase in length of time 
to normal temperature with an old and in- 
efficient lamp and a very quick return to 
the old figures when a new lamp was sub- 
stituted. I believe that this is excellent evi- 
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1.— Ultraviolet Alone 


Ude and Platou Present Series 


No. of cases treated..... , 79 340 


No. and percentage of 
deaths due directly to 
erysipelas .. 

No. and percentages ‘of 
deaths 

No. of recoveries. 

Ay. time to normal tem- 
perature 
Extensions 
ment... 
Ay. duration 
discharge 
Ay. duration 
discharge 
No. of patients less than 

one year of 

Percentage of 
among patients 
than one year of age... 


6 or 7.6% 28 or 8.23% 


5 or 6.3% 27 or 7.94% 
73 313 


3.16 days 3.90 days 


after treat- 
ee ahs 6 or 7.6% 28 or 8.94% 
‘treat. to 

8.2 days 8.67 days 
onset. to 

10.4 days 


3 7 


11.34 days 


33 1-3% 


— Comparison of Uncomplicated Cases 
by Years 


TABLE 2. 


Av. Days 
Treatment Av. Days 
Ay. Days to Nor- Treatment Av. Days 
No. Onsctto mal Tem- to Dis- _ Onset to 
of Cases Treatment perature charge Discharge 
12.5 


2. 
3. 5.§ 9 
3.3 
2 


6 
2. 12.( 
Ol amp 
New Lamp 
1985 


New Lamp..... 9.5 


dence of the efficacy of ultraviolet in the 
treatment of erysipelas. 
Complications 

The complications may be divided into 
two groups. First, the cases in which ery- 
sipelas is merely an incident in the course 
of another disease, and second, complica- 
tions that are a result of the erysipelas it- 
In the first group there were 64 cases, 
twelve of whom died. As table 3 shows. 
the largest group was pneumonia. Cardiac 
disease and ear, nose, and throat infections 
were next. These cases were all those in 
which the patient was admitted to the hos- 
pital for some condition other than erysip- 
elas. 

The complications due directly to erysip- 
elas in the cases that recovered were: Sub- 
cutaneous abscesses in eleven cases, neph- 
ritis in two cases, and cellulitis of the eve- 
lils in two cases. In one case a chronic 
arthritis of both ankles was lighted up. In 
two cases otitis media developed during the 
disease, and in one case pleurisy developed 
during the course of the erysipelas. 

In the group treated by ultraviolet alone 
there were twenty-eight deaths. Of these, 
twelve were admitted to the hospital for 
some other condition, and the erysipelas de- 
veloped as a complication. Table 4 shows 


self. 
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the diagnosis on admission to the hospital 
and the ages of these patients. All of these 
cases developed their erysipelas while in the 
hospital. 

Only nine of the patients who died were 
admitted for erysipelas alone, and these all 
had facial erysipelas. One of these was 
found to have diabetes mellitus with dia- 
betic acidosis. Two patients developed an 
edema of the larynx, of whom one required 
tracheotomy. 

Eighteen of the deaths were in patients 
over 60 years of age. Six of these were 
over 80 years of age. The only death in a 
child was in one of two years. In one case 
the erysipelas developed after a cerebral ac- 
cident, and at autopsy it was found that the 
patient had died of encephalomalacia. This 
patient was delirious on admission to the 
hospital four days before the erysipelas de- 
veloped. This is the patient whose death 
was considered as not due directly to ery- 
sipelas in table 1. 

Although there were seven patients un- 
der one year of age in this series, none of 
them died while the erysipelas was present. 
One child aged five months died of bron- 


Tas_e 3. — Recoveries From Erysipelas Occurring 
in the Course of Another Disease 


Diagnosis on Admission Number of Cases Recovered 


Pneumonia... 

Ear, Nose and Throat infections... 
Cardiac 
Infections 
Diabetes 
Fracture 
Pyelocystitis 
Peptic ulcer 
Leg ulcer 
Dermatitis 
Draining vesticular fistula (post-operative) 
Scarlet fever 

Carcinoma 

Cerebral concussion 

Hemiplegia 

Ureteral calculus 

Pain in abdomen... 

Chronic arthritis -..... 
Acute urinary retention. 


TasLe 4.— Deaths in Cases Admitted to Hospital 
for Another Disease 


Diagnosis on Admission to Hospital Age of Patient 
Senility and ...88 
Fracture left humerus........... ...81 
Upper respiratory infection and ‘hypertension... 69 
Ulcer of leg, lobar pneumonia, and cere bral 

accident 
Fracture of right hip, developed lobar pneu- 
monia 8 
Cardiac decompensation with ascite 
Acute upper respiratory infection — 
Possible meningitis — 
Generalized peritonitis 
Hypertension and cardiac decompensation... 
Paralysis agitans and generalize arteriosclero- 
sis with cerebral manifestations... ae 
Bronchopneumonia 
Hypertension with cardiac decompens 
coronary disease 
Bronchopneumonia 
12. Left lobar pneumonia 


| 
0 
Year 
1930 
1932 24 
16 
ime 
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chopneumonia after the erysipelas had 
cleared up and the patient had been trans- 
ferred to the pediatric service. Even if this 
patient were included as a death due to 
erysipelas, the mortality rate in infants 
would be only 14.28 per cent as compared 
with the 50 to 75 per cent generally re- 
ported when treated by the older methods. 
Conclusions 

1. Ultraviolet radiation is an effective 
treatment for erysipelas as shown by con- 
sistent results over a period of seven years 

2. Three hundred forty cases of ery- 
sipelas of all types treated by ultraviolet 
radiation are added to the series of 79 cases 
reported by Ude and Platou in 1930. 

3. In these cases the results have been 
very uniformly the same as those in the 
early series. 

4. Further evidence for the belief that 
ultraviolet irradiation shortens the course 
of erysipelas is introduced in the compari- 
son of results with old and new lamps. 

5. The complications and deaths occur- 
ring in this series are discussed. 
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Discussion 
Dr. Norman E. Titus (New York): This pa- 


per is an important contribution on the treat- 
ment of erysipelas with ultraviolet radiation. In 
time many more cases will be collected that will 
undoubtedly prove that ultraviolet radiation is 
the method of choice. Thus we see Lavender 
and Goldman |J. A. M. A. 105:6 (Aug. 10) 1935] 


advocating ultraviolet treatment and this is, in- 
deed, interesting because Lavender, in 1924 [Cin- 
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en- 


cinnati J. M. 5:288 (Aug.) 1924] was an 
thusiast on serum treatment of erysipelas. 


This winter I shall have a further report to 
add to the cases reported before this Congress 
in September, 1933. To date at the Grasslands 
Hospital at Valhalla, New York, 84 cases treated 
with ultraviolet alone, show its efficiency over 
serum treatment alone and serum and ultraviolet 
combined. At the Presbyterian Hospital in New 
York, there are 48 additional cases to those re- 
ported in 1933, making a total of 80, and there, 
with a standardized technic, the results have ex- 
ceeded those at Grasslands Hospital. These cases 
will be reported later this year, but a few data 
are not without interest. 

As Knapp points out, some of his cases were 
treated by internes and residents who did not 
follow a routine technic, so that his results were 
not uniform. At Grasslands Hospital, the same 
condition exists, so that all the cases treated in 
1934, received only an average of 4.25 erythema 
doses. They required an average of 4.68 treat- 
ments and it took an average of 9.4 days for 
the temperature to drop to normal. At the 
Presbyterian Hospital, where we have standard- 
ized technic, the average dosage given was 9.7 
erythema doses, requiring an average of but 2.3 
treatments, and in the 80 cases the temperature 
dropped to normal on an average of 4.66 days. 
In calculating this last figure, four complicated 
surgical cases were included, in which though the. 
erysipelas was cleared up clinically, the temper- 
ature did not reach normal until 24, 21, 15 and 
14 days, respectively. If these cases were omit- 
ted, because the remaining temperature was act- 
ually not caused by a continuation of the dis- 
ease, the average of 4.66 days would be mate- 
rially lowered. 

Of seventeen children under two years of age 
in this series at the Presbyterian Hospital, there 
were only three deaths — one from anaphylactic 
shock, another two months old child admitted 
with a streptococcus septicemia, and the third 
was an emaciated infant of three weeks which 
died despite six treatments totaling 18 erythema 
doses. The other fourteen infants received an 
average of 2.78 treatments and an average of 
28.2 erythema doses. 

These figures and further conclusions drawn 
from the records of the Presbyterian Hospital 
seem to bear out the thought brought out in the 
original paper in 1933, that large doses are nec- 
essary from the beginning of the treatment. In- 
fants of over one year have generally received 
twelve times the erythema dose at the first treat- 
ment, and even ten times the erythema dose has 
been given to a three months old child with a 
temperature of 103 degrees F., and cleared up 
the facial erysipelas in one treatment. 

Since all operators do not use the same lamp, 
it is not proper to designate the dose given by 
sO many minutes and at so many inches. At 
the Columbia Medical Center in New York, all 
mercury are lamps are examined every three 
months with a Burt photometer and the erythe- 
ma time at thirty inches is noted on the hood 
of the lamp. When any of the portable lamps 
are used for treatment of erysipelas, the dose 
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given is prescribed by so many times the ery- 
thema dose. Some lamps produce an erythema 
in one minute at thirty inches, while other lamps 
require 2%4 minutes at the same distance. When 
this time unit is known, it is simple to admin- 
ister any desired erythema dose. As an exam- 
ple, facial erysipelas in adults is treated with 20 
erythema doses at the first treatment, which gen- 
erally is sufficient. As Knapp states, it is of 
great importance to treat well beyond the line 
of inflammation, but we have not thought it 
necessary to cover the patient’s eyes, although 
they do acquire a very marked edema. However, 
covering the eyes is proper technic and we will 
use it in future. It is not necessary to irradiate 
every bit of the active lesion, as was shown in 
my report of 1933. 

In this series of 80 cases, only four have re- 
quired as many as 6 treatments, and these may 
be classed as spreads. Accordingly with this 
increased dosage, we may infer that the number 
of spreads may be cut down. Knapp found 
spread in about 8 per cent. One of our four 
cases was the three-weeks old child previously 
mentioned that died nine days after admis ion 
with erysipélas. 

On the service at the Presbyterian Hospital, 
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we have one distinct advantage, in that all our 
cases arise in the wards while the patients are 
hospitalized for some medical or surgical con- 
dition. A technician is on 24-hour duty, ready 
to give these cases treatments and we are gen- 
erally able to give them the first treatment with- 
in one hour after the condition is diagnosed. 


Dr. Henry D. Holman (Mason City, Iowa): 
The essayist, in his resumé of the work done 
in Minneapolis in the treatment of erysipelas by 
ultraviolet irradiation, has given us a very good 
picture of what we may expect in the way of 
results from such treatment. My experience has 
been very similar to that of Dr. Knapp, and I 
have drawn certain conclusions from the treat- 
ments given. It has been my observation that 
unless one produces a pronounced erythema, one 
fails to get results. If, however, treatments are 
given to excess the results are not quite as good. 


These clinical findings have led me to believe 
that our results are due to a hemolytic rather 
than a bactericidal action. Dr. Bachem, from 
his work in biophysics, has formed the same 
opinion. Ultraviolet administered in the proper 
dosage without question is our most valuable 
asset in all inflammatory skin lesions. 


PHYSICAL THERAPY IN SURGICAL PRACTICE * 


HENRY H. RITTER, M.D., F.A.C.S. 


Attending Surgeon, New York Post-Graduate Hospital and 
Reconstruction Hospital 


NEW YORK 


Although physical therapy is as old as 
man, the earliest reference is attributed to 
Hippocrates” about 430 B.C. In discuss- 
ing the treatment of a shoulder following 
the reduction of a dislocation, Hippocrates 
taught: 


It is necessary to rub the shoulder gently and 
smoothly. The physician must be experienced in 
many things, but assuredly also in rubbing; for 
things that have the same name have not the same 
effects. For rubbing can bind a joint which is too 
loose and loosen a joint that is too hard. However, 
a shoulder in the condition described should be 
rubbed with soft hands, and above all things gent- 
ly; but the joint should be moved about not vio- 
lently, but so far as it can be done without produc- 
ing pain. 

Modern surgery is in accord with what 
Hippocrates advocated 2365 years ago. 
Physical therapy must not give rise to pain, 
Should be comforting and leave a sense of 
warmth and relaxation, so that the patient 
looks forward to his next treatment with 


“Read at the Spring Session of Eastern Section of the 
fouieen Congress of Physical Therapy, Baltimore, April 


pleasure. In fact one anticipates relief of 
pain and soreness, relaxation of muscles, re- 
duction of swelling, and promotion of heal- 
ing of wounds. It is therefore valuable in 
rebuilding of tissues and re-educating of 
muscles. The surgeon can not expect it to 
overcome the results of a poor reduction in 
fractures, nor of inefficient post-traumatic 
care. 


As a specialty, physical therapy was un- 
known in my interneship days, in a hospital 
especially devoted to the care of a great 
number of traumatic cases. My first con- 
tact with physical therapists came sometime 
after 1914, after the Workmen’s Compensa- 
tion Law went into effect in the State of 
New York. About 1915 or 1916 massage 
and baking were the agents mostly em- 
ployed. In 1916 the New York Post-Gradu- 
ate Hospital equipped a Zander room. Sev- 
eral pieces of cumbersome apparatus were 
purchased from which much was expected 
but only little realized until 1918 or 1919, when 
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they gradually but slowly fell into disuse and 
were finally discarded. 


The striking experiences gained with 
physical therapy during the World War led 
to the stimulation of interest in apparatus 
by commercial propaganda to such an ex- 
tent, that in addition to the qualified mem- 
bers of the profession many unprepared in- 
dividuals entered into unscientific compe- 
tition. As a result, hasty criticisms were 
made against the practice which unfortu- 
nately affected the entire discipline. It is 
therefore timely to call attention to scien- 
tific and illegitimate use of physical thera- 
peutic agents. 

Injuries 

Sprains. — There is little doubt that the 
trainers of athletes have taught us much in 
the treatment of sprains. With them we 
have tears of ligaments or muscles or both 
to a greater or lesser degree, synovitis and 
tenosynovitis. Associated with a sprain 
there may be hemorrhage. Following the 
injury there is muscle spasm and local 
swelling. There is little doubt that too ac- 
tive motion will interfere with proper heal- 
ing of the torn structures, while without 
proper circulation healing is extremely slow 
and may be followed by permanent damage. 
It is upon proper circulation that we depend 
for the repair of damaged tissues. Heat and 
massage increase circulation and, if given 
early, reduce swelling and hasten healing. 
With proper heat and massage pain and 
spasm are relieved; active motion of the 
injured part can be instituted early and in 
the lower extremities weight bearing can be 
undertaken at an early date. Frequent 
changes of posture are essential. 


Dislocations. — In all dislocations there is 
damage to the soft structure. Because of 
this damage there is muscle spasm which 
in itself keeps the reduced dislocation in 
place, so that prolonged immobilization is 
not necessary. While there is little doubt 
that tears of the soft structures are respon- 
sible for much of the limitation of motion 
following dislocations, I am inclined to be- 
lieve that the greatest offender is pro- 
longed immobilization. Physical therapy in 
dislocations, especially of the shoulder, 
should be instituted at once. Heat, mas- 
sage and the static brush discharge, I have 
found of great value. The greatest of all 
physical therapeutic aids is guarded active 
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motion, which should be instituted very 
early. 

Fractures. — Lucas-Championniére began 
the treatment of fractures by early mobili- 
zation and massage. He paid little atten- 
tion to the anatomical result but bent his ef- 
forts toward functional perfection. Today 
the laity have been educated to expect both 
an anatomical and a functional result fol- 
lowing fractures. Early active motion is 
used by many in the treatment of fractures. 
For instance in fractures of the shaft of the 
femur, with a_traction wire through the 
lower fragment, motion of the limb is en- 
couraged, by that I mean motion of the 
toes, ankle and knee. With such motion 
atrophy is avoided and long periods of after 
treatment are unnecessary and the result of 
the trauma to the soft structures are soon 
overcome. 

There is no apparatus, with which I am 
acquainted, that by its application once 
daily will help a part to regain its function 
following a fracture. When physical agents 
are used, it is my impression that they 
should be used frequently and for a greater 
part of the day. Physical therapy will not 
reduce fractures nor will it retain them. The 
surgeon asks of it only that it aid in the 
resumption of early function. Where mas- 
sage and heat can be employed, they should 
be used early. It is for this reason that we 
are in favor of moulded plaster-of-Paris 
splints as retention apparatus in fractures. 
With moulded splints it is a simple thing 
to remove one of the splints and give gentle 
massage and heat and then replace the 
splint. Where circular plaster-of-Paris casts 
are used, the cast should be split and treat- 
ments instituted. 

Of all physical therapeutic agents in the 
treatment of fractures, I believe active mo- 
tion given early, is the best. Associated 
with active motion the whirlpool bath, heat 
and massage, are of great value. By these 
various physical therapeutic measures, heal- 
ing of the fractures is aided through the in- 
creased circulation to the part. Active mo- 
tion will prevent adhesions and limitation 
in the function of muscles that one very 
often sees in joint fractures after prolonged 
immobilization. It hardy needs stressing 


that in fractures the soft structures as well 
as the bones are injured. Within recent 
years diathermy in the care of fractures has 
Unfortunately 


become a valuable adjunct. 
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its indications have been misinterpreted. 
Sometime ago I had brought to my atten- 
tion two patients with fractures in the mid- 
shaft of the tibia that had apparently united 
satisfactorily and with sufficient callus. 
When union was firm they were treated 
with diathermy, and I regret to say that be- 
fore long the original line of fracture was 
easily visualized in a radiograph and the 
callus had been absorbed. From my ex- 
perience and that of some of my colleagues, 
I must insist that for the time being and 
until we know more about its use, dia- 
thermy in the treatment of fractures should 
be discontinued. I am unalterably opposed 
to the use of so-called passive motion. 
There is nothing passive about hearing a 
patient screaming in pain while a joint or 
part is being moved. The occurrence of 
muscle spasm is a danger signal. If passive 
motion is used at all, let it be extremely 
guarded and with respect for any signs of 
pain, spasm or swelling. In fractures of an 
extremity I believe the frequent changing 
of the position of the limb is of great aid. 
When patients are asked to walk they 
should not be made to do so with either the 
foot bare or wearing a slipper. A proper 
fitting shoe, constructed so as to take care 
of the results of the atrophy of disuse, must 
be worn. I believe that occupational ther- 
apy, of which I will speak later, is most 
assuredly the best form of re-education fol- 
lowing fractures. 


Acute Inflammation 

During the stage of acute inflammation 
(infection) and without an open wound, I 
am in favor of keeping the part or parts at 
complete rest and of the application of cold 
wet dressings. I have little respect for so- 
called antiseptic dressings, cold water to my 
mind being the best. Following the acute 
stage, diathermy is of great value. In 
chronic inflammatory conditions about the 
extremities, and prior to operation, I be- 
lieve that physical therapy is indicated to 
re-establish local circulation. It is by phy- 
sical therapeutic measures that the circu- 
lation may be benefited and partial restora- 
tion of function obtained, which renders op- 
eration less hazardous. 

Backache. — Before attempting to give 
treatments for persistent backache, one 
must endeavor to establish the causative 
factor or factors. In my experience faulty 
posture is by far the most common cause 


of backache. Osteoarthritis of the spine is 
frequently the cause of that symptom. In 
neither one of these conditions too much 
should not be expected from physical thera- 
peutic measures. Hydrotherapy and dia- 
thermy give relief in osteoarthritis. In 
acute backache due to myositis, rest and 
heat are invaluable aids. 

Burns. — 1 have found heat and light of 
value as a stimulant to the slow growing 
granulations following burns. Postural 
treatment for burns of joints and active mo- 
tion are essential to prevent the contrac- 
tures that often follow burns. There is no 
doubt that it is far easier to prevent such 
contractures than to cure them. In facial 
burns, especially the flash burn, facial gym- 
nastics are instituted early and are con- 
tinued until the patient is discharged. In 
addition to facial gymnastics, chewing of 
gum has proved of value. With the chew- 
ing exercises and the facial gymnastics the 
normal facial expression of the patient is 
often restored. 

Bursitis. — In the treatment of bursitis, dia- 
thermy has a definite place. Hansson, of 
the Hospital for the Ruptured and Crip- 
pled, has shown us a large number of cases 
of subacromial or subdeltoid bursitis which 
have both physically and radiographically 
shown splendid results. Of course there 
are some cases that do not respond to treat- 
ment and require surgical intervention. 

Contusions. — When tissues are damaged 
the surrounding muscles splint themselves 
just as the abdominal muscles are splinted 
in the presence of acute intra-abdominal in- 
flammation. When such rigidity and swelling, 
due to blood and lymph impairment fol- 
lows, atrophy and contracture may re- 
sult. The damage caused thereby is often 
irreparable. In the common forms of 
trauma there is pain, aggravated by motion, 
loss of function, more or less complete dis- 
coloration and swelling. In this type of in- 
jury gentle massage and heat are of invalu- 
able aid in the relaxation of muscles and in 
the local increase of circulation, thereby 
hastening absorption of blood clots and 
lymph, and shortening the period of dis- 
ability. We have all seen cases of ischemia 
following fractures about the elbow joint, 
I recall a series of cases of Volkman’s 
ischemia seen with the late Dr. Walter 
Brickner, which was unassociated with 

(Concluded on page 740) 
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Today, the subject of prostatic resection 
must hold the attention of many urologists 
and surgeons, for the Cumulative Index of 
1934 lists one hundred and twenty-four pa- 
pers on this subject alone. 

The word “resection” for many years de- 
noted the removal of the ends of diseased 
bones, and later became identified with the 
cutting or paring of any organ or tissue. The 
modern phrase “prostatic resection” refers 
to the cutting or paring of the enlarged 
prostate gland. 


History of Prostatic Resection and 
Instruments 

I should like to review briefly the ana- 
tomic conception, the early history of the 
instruments employed in prostatic opera- 
tions, and touch upon the customs then 
prevalent among physicians and surgeons. 
The ideas back of our modern instruments 
for resection are not new; they are merely 
improvements adapted to make the instru- 
ments more useful and direct in application. 

The Egyptians between 3000 and 1600 
B. C., made instruments of bronze to pass 
through the urethra for the purpose of over- 
coming obstructions to the outflow of urine 
from the male urinary bladder.” It is safe 
to assume that the obstruction in most of 
the instances, was the enlarged prostate 
gland. What these instruments did to re- 
lieve the prostatic obstruction, or to enlarge 
the urethra and thus increase the flow of 
urine through the bladder neck is not clear. 

Susruta, the medical authority of the an- 
cient Hindus, writing in 1000 B. C., de- 
scribed tubes of various sizes which were 
made of gold, iron, and wood for dilating 
the urethra.’ He also mentioned urethral 
probes, sounds cauteries, scissors, and 
knives made of tempered iron which were 
probably used to cut for urethral obstruc- 
tions produced by urethral strictures and 
the enlarged prostate gland, as well as for 
the removal of bladder stones. Although 


* Read at the Fourteenth Annual Session of the American 
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the primary object of these early operations 
seemed to be cut for stone, it is my per- 
sonal opinion that urethral obstructions by 
the prostate gland were more frequently the 
reason for the cutting. 

Mercier, in 1839, devised an ingenious in- 
strument which was called a prostatic ex- 
cisor.) This was followed shortly by Bot- 
tini’s cautery incisor which controlled 
bleeding during the cutting. 


Modern Prostatic Instruments 

Recent additions to the surgeon’s arma- 
mentarium include the employment of high 
frequency and other types of high voltage 
electric cutting currents which tend to stop 
bleeding, and permit cutting in a water me- 
dium under the direction of the eye. This 
new trend has revived the method of ap- 
proaching prostatic obstructions through the 
urethra, and is responsible for the design 
of many new instruments of both the di- 
rect and indirect vision types. There are 
two groups; One group contains a wire 
loop activated by an electric cutting cur- 
rent for the removal of prostatic tissue; the 
second relies for its effectiveness on the 
sharpness of a knife blade which is not acti- 
vated by electricity. Because I have never 
been satisfied that the electric high fre- 
quency cutting current is as simple and as 
localized in its effect on tissue as its pro- 
ponents claim, I use a direct vision cold 
knife cutting instrument, or the Caulk elec- 
tric punch. 

Let us go back a few years and review 
the history of the development of these 
modern instruments, and the reasons for 
their manufacture. Hugh H. Young de- 
signed a punch which had a cold knife for 
cutting, and an external light. This instru- 
ment was used in the removal of pieces of 
tissue from contractures at the bladder neck 
and from prostatic bars. /t was not intended 
for use in resecting adenomatous enlarge- 
ments. 

William F. Braasch,” who now uses the 
direct vision type of cystoscope, changed 
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Young’s punch to fit his needs, but he, too, 
used it only for the removal of prostatic 
bars and contractures of the bladder neck. 
John Caulk improved Dr. Young’s punch 
by the addition of a low voltage electric 
current which activated the knife end and 
which made the cutting easier and con- 
trolled the bleeding at the same _ time. 
Among Dr. Caulk’s patients were many 
whose physical condition contraindicated 
the usual type of prostatic enucleation. He 
used his punch to take out portions of the 
adenomatous prostate from these inoperable 
patients. The partial removal of the pros- 
tate had to be done during many short oper- 
ation periods so that a sufficient amount of 
tissue was eventually removed. Some of 
these patients were able to pass urine after 
two or more operations had been done; with 
some, the residual urine disappeared. Caulk 
called the attention of urologists to the re- 
sults of his work with these poor risks pa- 
tients. His experience indicated that this 
method of partial prostatic removal might 
be usable with larger prostatic enlarge- 
ments. 

When the high frequency and other types 
of electric currents became available, the 
cold knife of Young and Braasch was tem- 
porarily replaced by wire loops of various 
shapes which were activated by high volt- 
age electric cutting currents. These loops 
were designed for use inside insulated 
straight or curved urethroscopes and cysto- 
scopes. With this type of resection, com- 
plete vision is possible. Hemorrhage is con- 
trolled by a bipolar high frequency current 
which is carried to the open end of bleed- 
ing vessels by the same loop used for cut- 
ting, or through especially designed elec- 
trodes. 

Braasch 


and Bumpus™ have improved 
their instrument but have continued to use 
a cold, round knife to resect the prostate. 
A window on the under surface of their in- 
strument permits engagements of portions 


These portions are first 
treated by a multiple needle electrode, 
carrying the bipolar’ diathermy current 
which controls much of the bleeding. After 
this has been done, the round knife removes 
a core of tissue. All bleeding vessels are 
then sealed over when touched with the ac- 
tive end of a cold wire of electrode carrying 
the diathermy current which is passed 


of the prostate. 


through the resectoscope within a special 
carrier. The latter is fitted with a plain 
glass window so that easy direct vision is 
obtained. 

Principles Involved in Prostatic Resection 

Complications 

Subsequent examination of the prostate, 
the neck of the bladder, and of the urethra, 
after resections have been done, reveals that 
the unremoved portions of the prostate be- 
come smaller and do not protrude again, 
or obstruct the urethra or bladder neck as 
they did before operation. Shrinking in the 
size of the prostate has been reported by 
urologists who find it necessary to do sup- 
rapubic drainage of the bladder and of the 
prostate before enucleation is attempted. 
The prostate may shrink as much as a quar- 
ter of its pre-drainage size, and in some in- 
stances, if it was not very large in the be- 
ginning, the obstruction may be sufficiently 
relieved and prostatectomy rendered un- 
necessary. 

Relief of coexisting edema and conges- 
tion of the enlarged prostate by drainage 
must be remembered as one of the prin- 
ciples involved in the resection operation. 
As part of their preoperative preparation, 
Clinton K. Smith, J. B. Neil, and others, 
have demonstrated that an electrode con- 
ducting an electric current which is dehy- 
drating when applied to the prostate and 
adjoining tissues, will relieve edema and the 
swelling associated with prostatic enlarge- 
ments. This preoperative preparation may 
reduce the obstructing enlargement and 
make resection unnecessary. 

The other principle involved in the oper- 
ation of prostatic resection, in addition to 
the relief of the edema and swelling by 
drainage, is that only the portions of the 
hypertrophied prostate which obstruct the 
urethra or bladder neck need be removed to 
relieve the patient of the symptoms of 
which he complains. If we keep these two 
principles in mind, I think we shall have a 
much better conception of what is attempt- 
ed when resection is done and why the 
operation is successful. 

Edgar Ballenger” has resected the intra- 
vesicle hypertrophy of the prostate through 
a suprapubic cystotomy wound following 
drainage of the bladder and prostate. The 
electrically activated loops may be used 
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here under the direction of the eye as well 
as through the urethra. Large portions of 
the prostate may be quickly removed, the 
bleeding easily controlled, and the opera- 
tion completed in a short time. 


Complications 


During the development period of the 
modern surgery of the prostate gland, the 
urologist has constantly encountered the 


two serious complications of hemorrhage 


and infection. Following prostatectomy, di- 
rect methods of controlling hemorrhage 
were developed, largely through the use of 
packs and inflated bags, and the tying of 
each bleeder under the guidanec of the eye 
when open operations were possible. These 
methods control hemorrhage after prosta- 
tectomy, and because of their efficiency, 
surgeons do not, at the present time, con- 
sider hemorrhage a _ serious complication. 
Following resection, however, hemorrhage 
may become a serious complication which 
may occur days or weeks later. I have the 
record of one patient who had a severe 
hemorrhage thirty-two days after resection. 
I have never observed the occurrence of 
troublesome postresection hemorrhage, if 
the bladder and the prostate have been 
drained suprapubically before operation. 
Immediate postresection bleeding need not 
become a serious complication if ordinary 
care is used to seal all bleeding vessels at 
the time of the operation, and if complete 
and continuous catheter drainage is main- 
tained during the first twenty-four hours. 
Many difficulties have occurred not because 
the hemorrhage was great, but because 
clots stopped the continuous drainage from 
the bladder which gradually filled with 
blood clots and urine that could not be 
evacuated. 


We have always had and still have 
infection as the most serious complication 
associated with prostatic surgery. I have 
examined the autopsy records of patients 
who had died with prostatic hypertrophy. 
I found that few succumbed because of the 
popularly accepted theory of lack of kidney 
tissue produced by back pressure from re- 
sidual urine in the bladder and ureters, and 
its sudden release. The records from 
complete autopsies revealed, moreover, 
that all of the patients died of infec- 
tion. Their kidney resistance may have 
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been low because of back pressure and 
some infection; then, too, catheterization of 
the urethra introduced more infection into 
the blood stream, which carried it to the 
susceptible kidneys. Miliary hematogenous 
areas of inflammation completely halted re- 
nal function, and symptoms of uremia and 
death occurred. When this picture was not 
present we found other evidences of infec- 
tion such as bronchopneumonia, cellulitis, 
peritonitis, and other foci. In no instance 
of death during the preparation for, or fol- 
lowing prostatic surgery, did we fail to find 
infection a major factor. Data obtained 
from the reports of deaths among several 
hundred resection patients, revealed that 
sepsis is still the major cause of death. 


Preoperative Treatment and Examination 
When one reads that preoperative prep- 
aration is infrequently necessary with pros- 
tatic resection, and is never used as often 
as during the preparation for suprapubic 
prostatectomy, I am wondering what has 
become of the patient with a very large 
prostate, with genitourinary infection, a 
large amount of residual urine, a somewhat 
damaged heart muscle, and with evidence 
of lowered kidney function. Why can this 
individual endure surgery better today than 
he could a few years ago before prostatic 
resection became popular? My experience 
has taught me that the patient whom I have 
just described as having a large amount of 
infected residual urine and a large prostate, 
is best treated by suprapubic drainage be- 
fore resection or other methods of prostatic 
removal are started. Eight to ten per cent 
of my patients require suprapubic drainage 
before prostatic surgery can be done. 

In my opinion, the necessity for careful 
preoperative treatment and examination is 
still present whether we enucleate or resect 
the prostate. The choice of surgical treat- 
ment cannot be determined until after cys- 
tourethroscopic examinations are made. 
During this examination, the relative func- 
tion of both kidneys should be estimated 
and the presence of gross infection or other 
renal pathologic condition should be deter- 
mined. 

Epididymitis, an evidence of genito-urin- 
ary infection, can be eliminated by a pre- 
operative bilateral vas resection. This 
troublesome complication associated with 
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prostatic hypertrophy and its treatment can 
be expected on one or both sides in five 
per cent of the patients on whom prelimin- 
ary resection of the vas was not performed. 

Autopsy reports indicate that a lack of 
adequate drainage of the coexisting edema 
and swelling in the tissues of the urethra, 
the bladder neck, the trigone, and the pros- 
tate, predisposes them following electrical 
resection of these tissue areas to severe in- 
fection, and sloughing. 

Evaluation of Prostatic Resection 

The question is frequently asked: “Will 
prostatic resection entirely replace prosta- 
tectomy?” Some urologists report that since 
they have perfected their technic of pros- 
tatic resection, prostatectomy has been un- 
necessary, while others find that ten to 
twenty per cent of their patients require 
prostatic enucleation. I am in accord with 
the latter group. Prostatic resection is not 
a satisfactory surgical treatment for every 
type of prostatic hypertrophy which we now 
encounter. Many of our colleagues have 
taken the reports of large numbers of pros- 
tatic resections to mean that every pros- 


tatic enlargement is resectable, and that re- 
section is always the operation of choice. 
They refer their patients, whom they have 
convinced of the safety of this procedure, 
for resection only. Some urologists, after 
thoroughly examining these patients, have 
refused to do a resection, and have been 


severely criticized for their attitude. The 
tendency of urologists and other physicians 
to favor resection for every prostatic en- 
largement is rapidly placing the operation 
of prostatectomy in the hands of the gen- 
eral surgeon, where it does not belong. 

It is enlightening, and should be some- 
what stabilizing to our present views con- 
cerning resection, to ponder the history ot 
the urologists’ development of a safe sur- 
gery for the prostate gland. When the 
gland was first attacked surgically, or when 
prostatectomy was first attempted, patients 
with this condition were brought into a hos- 
pital because they could pass no urine. The 
patient was relieved of his retention, and his 
prostate, immediately. This sad action pro- 
duced a mortality rate of forty to fifty-five 
per cent. When the specialty of urology be- 
gan to develop, urologists took over pros- 
tatic surgery, and gave considerable time 
and effort to preoperative preparation. Af- 


ter they had learned how to prepare their 
patients before prostatectomy, the mortality 
rate began to drop so that reports of from 
three hundred to four hundred operations 
with two to three per cent mortality rates 
were frequent. When urethroscopes and 
cystoscopes were perfected and the neck of 
the bladder could be inspected to determine 
the amount, relative size and location of 
the prostatic enlargement, the urologists 
could determine what type of operation was 
best suited for the condition. I still believe 
that the choice of operation for any patient 
with enlargement of the prostate gland can 
be made only after complete physical and 
urological examinations have been done, 
and that resection will not be the operation 
of choice in every instance. 

Urologists should emphasize the neces- 
sity of individual examination and_ treat- 
ment for each patient. The patient’s physi- 
cal condition and the complications present, 
as well as the size of the prostate, are fac- 
tors which determine the type of operation 
which should be done. 


Are Patients Earlier Seeking Relief From 
Prostatic Obstructions? 

If we examine the reports of hundreds of 
resections with a diminishing number of 
prostatectomies, we may find that many 
more patients are asking for relief from 
prostatic enlargement during the primary 
stages. The propaganda concerning resec- 
tion in the lay and medical press has served 
to call the attention of the laity and the 
profession alike to the possibilities of re- 
secting the enlarged prostate at an early 
date, before serious complications have de- 
veloped, and while the patient is in good 
physical condition. Early resection may pre- 
vent future enlargement of the prostate. I 
am quite sure that the large number of pa- 
tients with prostatic symptoms who now 
come for consultation correspond to the in- 
dividuals in the past who waited until they 
were forced to have an operation. They now 
come early because they are promised less 
mortality, less morbidity, and less time in 
the hospital. 


Summary 
1. Instruments to remove portions of the 
prostate or to relieve obstructions are not of 
recent origin. Modern improvements and 
the newer employment of electric currents 
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render the modern instruments more direct 


in their action. 


2. The principles involved in the resec- 
tion operation as practiced today, is the 
drainage of the prostate, and the removal 
of the obstructing portions. 


3. The serious complications are infec- 
tion and hemorrhage. Infection is a major 
factor in the high mortality rates. 

4. [xamination and preoperative treat- 
ment are essential before prostatic surgery 
is attempted. This applies to resection as 
well as enucleation. The type of operation 
and the necessity for, and amount of pre- 
operative treatment should always be pre- 
determined. 

5. Prostatic resection cannot and should 
not wholly replace prostatectomy. 

6. Prostatic resection propaganda brings 
many more patients to the urologist and 
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they now come before serious complications 
have taken place. 
1009 Nicollet Avenue. 
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My experience with prostatic resection 
covers approximately 225 cases. All have 
been done with the high frequency cutting 
current. During the past eight months I 
have done 66 resections, 26 perineal pros- 
tatectomies, and 18 two-stage suprapubic 
prostatectomies. A large number of these 
patients could be considered only fair sur- 
gical risks, and quite a few were poor risks. 
Some good surgical risks were operated 
perineally; the two-stage suprapubic pros- 
tatectomies were to a large extent poor 
risks, and the transurethral resections va- 
ried. In other words, not all the poor risks 
were operated transurethrally, in fact, most 
of these had either a suprapubic or a peri- 
neal prostatectomy. 

There were no deaths from perineal pros- 
tatectomy, and none from suprapubic pros- 
tatectomy, except for one following a cys- 
totomy. Four patients died following re- 
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section. They all had large prostates. Two 
of these four died within ten hours, 
apparently from shock. They were cold 


when returned to bed, and despite en- 
ergetic postoperative measures did not 
survive. One patient died two days fol- 


lowing resection —he had a_ generalized 
oozing that was controlled with difficulty, 
and he did not respond even after trans- 
fusion. A fourth patient died of coronary 
occlusion twelve hours postoperatively. 

In discussing the merits or limitations of 
transurethral surgery, it seems to me that 
the minor types of obstruction at the blad- 
der neck, median bars, contractures, or me- 
dian lobe should not be included. It is 
generally agreed that these are readily 
amenable to resection, which gives much 
better end results than the open operation. 

Most of the patients treated in this series 
had true prostatic hypertrophy, presenting 
major types of obstruction. It appears to 
me also that in presenting reports of end 
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results in transurethral surgery, only those 
done on the closed bladder should be in- 
cluded. A preliminary cystotomy often com- 
pletely alters the picture, and may be the 
chief factor in having a live patient later. 
The fact that most of our patients were 
operated upon transurethrally is proof that 
we appreciate the value of this procedure. 
I also feel that while a series of 225 cases 
can not compare with some almost ten 
times as large, we have developed a fair 
acquaintance with this procedure. How- 
ever, transurethral prostatectomy, at least 
in my hands, has its limitations; and I be- 
lieve this is true of the majority of urolo- 
gists who have had even a comparatively 
large experience with it. 

In the treatment of prostatic hypertrophy, 
irrespective of the procedure adopted, 
whether it be perineal, suprapubic or trans- 
urethral, relief of obstruction requires the 
removal of all, or nearly all of the prostate. 
In other words, prostatectomy is necessary 
irrespective of the route that is followed. 
Transurethral prostatectomy is, for me, a 
still far more difficult procedure than per- 
ineal or suprapubic prostatectomy. 


It is true that the surgical procedure 
adopted in the treatment of any pathologic 
condition often varies considerably with the 
skill of the operator and his acquaintance 
with a given type of procedure. But the 
fact that it is mechanically possible to treat 
practically all prostates transurethrally is 
not enough. The size of the prostate, too, 
is not the only determining factor, the pres- 
ence of infection, and the general condition 
of the patient being more important. 


Suprapubic cystotomy is a valuable and 
necessary preoperative procedure in many 
cases. Some patients do not tolerate the 
retention catheter; in others severe infec- 
tion is present in the bladder or prostate; 
and in others diverticula, stones, or tumor 
are coexistent. Most of these require cys- 
totomy. A cystotomy acts as a “safety 
valve” in prostatic surgery, for no matter 
what procedure is adopted later, the patient 
does not “blow up,” within himself, as often 
happens with the closed bladder. With 
few exceptions the presence of a cystotomy 
wound in itself is a particular indication for 


suprapubic enucleation, rather than any 
other type of procedure. 

I can recall eight instances during the 
last two years in which a larger experience 
with resection would have made for a suc- 
cessful operation. These patients were 
operated upon later, and the prostate enu- 
cleated. In three of these, specimens of 
which I have, the floor and the walls had 
been well resected, and then the roof “caved 
in,” causing obstruction; in other words, 
the lateral walls met anteriorly, and could 
not well be resected. In two other instances, 
it seemed to me that I had gotten a fairly 
even channel, but the floor had apparently 
lifted up following resection. In one speci- 
men I could find but little evidence of the 
resected area — there was considerable 
prostatic tissue still present, and in two 
others large lateral lobes were still present. 

Two-stage suprapubic prostatectomy is 
indicated, as stated previously, where a cys- 
totomy is already present, and it is my be- 
lief in patients with large prostates who 
are poor risks. The shock that follows pro- 
longed transurethral surgery for large pros- 
tates, even when done in stages, is greater 
than in two-stage prostatectomy. No hard 
and fast rules can be established in any 
clinical problem, but it seems to me that 
perineal prostatectomy is the best proced- 
ure when prostatic calculi are present; or 
when a one-stage prostatectomy can be 
done in a patient who is a fair risk. If 
carcinoma is suspected, perineal prostatec- 
tomy is indicated, with the possibility of 
radical removal, if it is an early case. 

Some patients who have been resected 
have a violent postoperative course, with a 
prolonged and painful convalescence. I 
have had three patients within the last six 
months who stated that they did not want 
a resection, that some of their friends were 
worse off following resection. Even some 
urologists who were confirmed resectionists 
have begun to “beat back,” and occasionally 
resort to the knife. 

I fail to understand why it is necessary 
to attempt to suit one procedure to all types 
of cases. Even with the most expert re- 
sectionist, perineal and suprapubic prosta- 
tectomy should still have a large field of 
usefulness. 
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Short wave therapy is at the present time 
exciting a good deal of attention and dis- 
cussion not entirely in harmony with one 
another. What we term short wave ther- 
apy is certainly not a distinct nor an en- 
tirely new form of treatment: It is merely 
the development of d’Arsonval’s great dis- 
covery of the clinical use of high frequency 
currents. Study of the subject will make 
one realize that no one can understand its 
import without thoroughly knowing its his- 
tory. 

D’ Arsonval's Classical Contribution 

Discovery of the high frequency currents, 
so far as their clinical application is con- 
cerned, was made by d’Arsonval in 1888 
and 1890. In 1888, he began research on 
the effect of interrupting the sinusoidal cur- 
rent at varying rates of alternation. He 
found by increasing the number of reversals 
of waves per second administered in tetan- 
izing a muscle that the phenomenon of ex 
citation was proportionately increased until 
a maximum of 2,500 to 5,000 reversals per 
second was reached. After this point an in- 
crease in the frequency of the alternations 
resulted in a progressive decrease in the 
vigor of the contractions. In 1888, the fre- 
quency obtainable from the Rhumkorff coil, 
which d’Arsonval then employed, was in- 
sufficient to completely efface muscular con- 
traction and sensation; while in 1890, em- 
ploying the wireless apparatus of Hertz, he 
was able to obtain what he described as 
billions of oscillations a second, by which 
means he succeeded in abolishing all sensa- 
tion and muscular contractions and thus 
establishing for the first time high fre- 
quency currents for clinical application. 

When d’Arsonval first attempted to bring 
his great discovery to the notice of the 
French Academy of Medicine, the Secre- 
tary-General of that body came to him in a 
state of great perturbation and said that he 
could not accept such a fantastic statement. 

“Look here, my dear d’Arsonval,” he said, 


* Read before The Chartered Society of Massage Con- 
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“this cannot be serious. You assure us that 
the human body can be traversed with im- 
punity by currents a thousand and a thou- 
sand times more intense than those which 
can destroy us by lightning! Not only 
are they not productive of any evil effect, 
but we do not feel them. Can it be pos- 
sible? And, then, what are these currents 
which change their direction a million times 
a second? What is the instrument so deli- 
cate that it can measure a millionth of a 
second? Get along, repeat your experi- 
ments: I wish to spare you the disgrace of 
publication, lest you are discovered in an 
enormous error.” 

When d’Arsonval pointed out to him that 
the two members of the Academy, upon 
whom he had already experimented, were 
still alive, and insisted on his right as a 
member of the Academy to make the com- 
munication, the Secretary-General replied 
in horror-stricken tones: “Well, get along 
with it, so much the worse for you, but | 
implore you not to come back here any 
more.” It is with such incredulity that the 
greatest discoveries are not infrequently re- 
ceived by alleged scientific experts. 

What is the explanation of this “incred- 
ible” phenomenon? At the lower rate oi 
interruption the increase of the intensity of 
the contractions is clearly due to the in- 
creased density that occurs as the current is 
more rapidiy interrupted at rates lower than 
those of high frequency. 


The absence of contraction and sensation 
with the currents can only be explained by 
reference to the relative velocity of the hy- 
drogen ion. The hydrogen ion has a veloc- 
ity five times greater than that of any other 
kation. Thus it happens that when an elec 
tric current is applied to the body, owing 
to its relatively high velocity, the hydrogen 
ions are the first to concentrate at the point 
to which they are proceeding; namely, the 
negative pole. At this point a concentra- 
tion of hydrogen ions momentarily occurs, 
and this is equivalent to an acid reaction, 
for the strength of an acid is due to its hy- 
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drogen ion concentration. Hence an elec- 
trochemical stimulation of an acid reaction, 
of the motor and sensory nerve endings 
takes place at the make of the current, in 
the region of the negative pole. At the 
break of the current, again owing to their 
relatively high velocity, the hydrogen ions 
travel more rapidly from the positive pole 
than the more slowly moving other ions, 
leaving an excess of hydroxyl ions; hence 
an electrochemical stimulation of an alka- 
line character excites the sensory and mo- 
tor nerve endings in the region of the posi- 
tive pole. Hence muscular contraction al- 
ways occurs at make at the negative pole 
and at break at the positive pole. This 
process of stimulation takes a very brief 
hut yet measurable time, so that if the acid 
reaction of one process is neutralized by the 
alkaline reaction of the other, and vice 
versa, before this electrochemical phenom- 
enon has time to take place, no contraction 
of muscle will appear and no sensation will 
be felt. Putting the matter as briefly and 
concisely as possible, high frequency cur- 
rents do not excite either sensation or mus- 
cular contraction because owing to the rap- 
idity of their oscillation from positive to 
negative and vice versa they completely 
abolish the chemical action of the current. 

It is the reversal of the current that is 
the basic factor, for if the currents are rec- 
tified, that is made to oscillate without a 
change of polarity, they will excite contrac- 
tion and sensation, whatever may be their 
frequency, at an extremely low milliamper- 
age. 

It is of considerable interest in connec- 
tion with short wave therapy to note that 
in 1892, employing the oscillator of Hertz, 
d’Arsonval studied the properties of short 
waves of a length varying from 10 meters 
to 0.30 meters. (“Societé des Electriciens,” 
April, 1892.*) 

High frequency currents may affect the 
body as currents of conduction or as cur- 
rents of capacity. They will pass by ionic 
conduction where the path between the 
electrodes is well supplied with ions; for 
instance, where there exists a good con- 
ducting path from the bare metal elec- 
trodes through the pads and the skin well 
moistened with an electrolyte such as salt 
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and water, and thence onward through the 
highly conducting medium of the blood and 
body fluids. 

If, however, the skin is not moistened 
and the electrodes are insulated by rubber, 
glass, air, or wherever the current encoun- 
ters a medium of high hysteresis or viscos- 
ity, the current of conduction becomes re- 
placed by one of capacity. 

I have used the terms “hysteresis” and 
“viscosity,” and as they are two of 
the most important employed in connection 
with short wave therapy, it is important 
clearly to understand their meaning and 
the sense in which they are applied. Hys- 
teresis is derived from the Greek and im- 
plies a tendency to stay behind or a reluc- 
tance to move on; it is an engineering term 
and is in this sense synonymous with the 
word “lag.”’ In motor car development it was 
the “lag” of the heavy cast iron engine pistons 
that led to the substitution of aluminum 
pistons. Viscosity is an even more impor- 
tant term, for while primarily it means 
“stickiness,” in its specialized electric sense 
it implies “the power of resisting a change 
in the arrangement of the molecules.” 

D’Arsonval and Bordier showed many 
years ago, before the advent of short wave 
therapy, that the diathermic current passed 
partly as a current of conduction and part- 
ly as a current of capacity in accordance 
with the phenomena of hysteresis or of the 
dielectric viscosity at these frequencies. 
Through a mass of bone like the sacrum 
the viscosity would be far higher than 
through the highly conducting medium of 
the abdomen, and the current would te 
more of a capacitative character in the 
former than in the latter. In the present 
state of our knowledge it is quite impos- 
sible to assign the relative part played by 
these two currents in the complex system 
of the human body, and it is for this rea- 
son that much physical research does not 
apply to our work. Again, the type of cur- 
rent is influenced not only by the tissues 
through which it passes, but also by the 
frequency of the oscillations, the higher the 
frequency the more the current of capacity 
replaces that of conduction: For the coef- 
ficient of viscosity increases as the square 
of the frequency. 

Bauwen recently demonstrated before 
the Duchenne Society a most ingenious ap- 
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paratus which clearly showed the path se- 
lected by varying frequencies (fig. 1). The 
electrodes (I. E.) were connected by three 
different paths: 

(1) Two wire wound resistances with a 
lamp placed between them; (2) one wire 
wound resistance and a condenser with an 
interposed lamp; (3) two condensers with an 
interposed lamp. 

When the two electrodes were connected 
in series with a sinusoidal current of 50 
cycles periodicity, No. 1 lamp lit up and the 
resistances rapidly smoked from the heat 
generated within them. When a diathermy 
apparatus of about a million frequency was 
connected, the No. 2 lamp lit up. When a 
short wave apparatus of 30,000,000 fre- 
quency was connected, No. 3 lamp lit up. 

We should recall the steps by which the 
high frequency currents of quantity, the 
diathermy currents as they are usually 
termed, have been developed from the cur- 
rents of tension originally employed by 
d’Arsonval. The history of the subject also 
shows us that the short and ultrashort 
waves of 6 and 3 meters or even less have 
been available for the past thirty or forty 
years. But until recently these shorter 
wavelengths have not been available at suf- 
ficient energy to render them of any clinical 
value. As the result of much physical re- 
search, in which the German physicist, 
Esau, has played a prominent part, an ap- 
paratus has been evolved by means of which 
currents of 6 or even 3 meters are obtain- 
able with sufficient energy for clinical pur- 


poses. 


Fig. 1. — Diagram of Bauwen’s experiment; E, Electrode; R, Resistance; C, Condenser; L, Lamp. 


This was no easy problem, for the loss 
from radiation increases with the square of 
the frequency and becomes so great with 
the higher frequencies that an enormous in- 
crease in the energy output is required as 
the frequency is increased. Thus a valve 
apparatus with an effective output at 6 
meters will cost about $1,000.00, but a 3 
meter machine with effective output will 
cost about $3,000.00. In fact, it would seem 
at present that the effective decrease in 
wavelength from these machines would be 
limited by their bulk and cost. From the 
history of short wave currents we thus learn 
that, although they have been available for 
30 or 40 years, they have not yielded suf- 
ficient energy until recent years to be ef- 
fective for clinical purposes. 


Therapeutic Action 


The important point which we have now 
to consider is the distinctive therapeutic ac- 
tion of currents of varying wavelengths. It 
is very unfortunate that the term “diather- 
my” has been introduced to designate a 
certain range of these wavelengths, for it 
has given rise to the erroneous impression 
that the therapeutic action of these currents 
is entirely due to their thermal effects. More 
than eleven years ago I protested against 
this assumption at the Electrotherapeutic 
Section of the British Medical Association 
at Portsmouth. The only reply to my 
criticism then was that the heating effects 
of these currents were beginning to be rec- 
ognized by the medical profession and that 
doctors would be unable to grasp the bene- 
fits from any other source than heat. Heat 
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Fig. 2 


OBJECT 


OBJECT 


Fig. 5 

Figs. 2, 3, 4, 5 and 6. 
itself is, of course, a form of vibratory en- 
ergy, for heat, light, and electricity are fun- 
damentally the same thing, differing only 
in their wavelengths. But heat is not the 
only outcome of ionic, electronic and mole- 
cular vibration. Again, the effect of heat 
radiated from an external source, such as 
an incandescent lamp, gas or other fire, is 
very different from the effects produced by 
the generation of heat by the passage of 
high frequency currents through the tis- 
sues. In the latter case the tissues them 
selvs replace the filament of the lamp and 
are subjected to the vibrations which throw 
the filament into incandescence and _ ulti- 
mately destroy its structure. 

The point which I wish to put forward 
is, that the therapeutic action of the high- 
er frequencies is not mainly a thermal one, 


Fig. 6 


Diagrams illustrating the diffusion of short waves. 


but that it is due in the main to the pound- 
ing mechanical action of the vibrations. To 
establish this point of view I hope to show 
you, (1) that molecular vibrations occurring 
at high frequency in a medium of high vis- 
cosity are productive of disruptive, disper- 
sive action on micro-organisms, blood cor- 
puscles, and other minute structures; (2) 
that the appreciation of heat is not an es- 
sential accompaniment of a successful short- 
wave treatment; (3) that deep heat is a 
function of the lower rather than of the 
higher frequencies; and (4) that the maxi- 
mum effect of the higher frequencies is 
most pronounced in a medium of high vis- 
cosity, where the mechanical effect of the 
vibrations would be greatest. 

At first sight it would appear evident that 
the high voltage employed in our diather- 
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my and shortwave machines, oscillating at 
a frequency of from 1,000,000, to 100,000,008 
times a second, must produce effects other 
than the heat generated by ionic collision 
at such voltage and frequency. In our every 
day life we see disintegrating effects of 
both the coarsest and finest vibrations. In 
our electric work we find that the wire of 
Oudin resonators becomes crystallized and 
completely disorganized by the stresses of 
electronic vibration. The experiments of 
Wood and Loomis on the supersonic high 
frequency vibrations show how blood cor- 
puscles can be broken up, microorganisms 
destroyed, and cells ruptured without the 
development of appreciable heat by mole- 
cular vibration. The vibrations in these ex- 
periments were generated by the electric 
vibrations excited in layers of quartz by 
the application of currents with a frequency 
of 800,000 at a voltage of 50,000. The vi- 
brations generated in the quartz layers 
were transmitted to the transformer oil in 
which the objects experimented on were 
placed.* 


Although these oscillations, though elec- 
trically excited, were not oscillations of 
electrically charged particles, they illustrate 
the mechanical effect of molecular vibra- 
tion at high frequency and high voltage and 
serve to show that such vibrations have a 
destructive action apart from the develop- 
ment of heat. 


The result of these experiments is in en- 
tire accord with the experiments of d’Ar- 
sonval, which show that the toxicity of a 
diphtheria culture could be destroyed by 
high frequency currents without any prac- 
tical increase in the temperature of the me- 


dium. Schliephake reports similar results 
from the employment of a short wave- 
length. 


Biologic Action 
Clinical experience with short wave ther- 
apy shows that the benefits are not pro- 
portionate to the degree of heating, this is 
especially the case with the shorter wave- 
lengths, a successful result frequently en- 


* It is not improbable, in the administratieén of short wave 
therapy, that the vibrations excited in tissues of such high 
viscosity as bone, fat, fibrous tissue, etc., are transmitted to 
the adjacent tissues and fluids as molecular and not neces- 
sarily as ionic vibrations, in an analogous manner to that 
by which the molecular vibrations are transmitted to the 
obiects placed in the transformer oil in the Wood and 
i This would offer a very likely ex- 


Loomis experiment. 
of these currents on intra-cranial 
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suing when the patient has barely appre- 
ciated any warmth. 

Some observers have recorded that blood 
is extravasated from the capillaries by a 
powerful current of less than 10 meters. I 
once observed, after treating the shoulder 
joint of an elderly man with a 6 meter cur- 
rent, two red linear marks which subse- 
quently went through the color changes of 
a bruise. No undue warmth was experi- 
enced during the treatment and no blister- 
ing or other evidence of excessive heat en- 
sued, and the marks were apparently due 
to blood extravasation beneath the skin. 
There will be a relative preponderance of 
the mechanical compared with the thermal 
effects of the vibrations where the opposi- 
tion to the oscillations is greatest, that is, 
where the viscosity or opposition to the 
changes in molecular position is greatest. 
Such as bone, fat, scar and other fibrous 
tissue in the air sacs of the lungs. The 
heating effect will predominate where ionic 
conduction most prevails, as in tissues well 
supplied with blood or serum. 

With the lower frequencies the current 
flows around the cells in a straight line. 
With the very high frequencies of the ul- 
trashort waves, a rotary movement of the 
bi-polar particles of the dielectric takes 
place, and the ionic particles within the 
cell membrane are energized. Consequent- 
lv, the effect of the short waves is influ- 
enced by two factors, the dielectric visco- 
sity of the tissues, and the frequency of the 
oscillations. Experiments performed on 
blood corpuscles in such a good conducting 
medium as serum, are quite fallacious as an 
indication of the action of short or ultra- 
short waves. Under such conditions the 
effects are due mainly to heat, but the me- 
chanical vibratory action would be more in 
evidence in a medium of high viscosity. 

In the usual method of administering dia- 
thermy, the current enters the body through 
the wet pads and passes mainly as a cur- 
rent of conduction from electrode to elec- 
trode by the shortest path, the degree of 
heating varying with the impedance of the 
tissues through which it passes. With such 
a current it is clear that we must get a 
deep heating effect. Moreover, we learn 
from the experiments of the instrument 
makers that, when the oscillations are about 
800,000 per second, “we get the optimum 
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effect of the current deep down and 
throughout that portion of the body which 
lies between the electrodes. When the fre- 
quency is increased to about 1,500,000 per 
second or more, the effect is more confined 
to the surface.” (Schall.) When we admin- 
ister, as is invariably the case, the short 
wave currents through such dielectrics as 
air, glass, vulcanite, or rubber, the current 
enters the body as one of capacity. That is 
to say, a charge is induced in the body pro- 
portionate to its. capacity. 


The best therapeutic illustration of a 
capacity charge is perhaps seen in the ad- 
ministration of the Morton wave current 
from a static machine. In this case a pa- 
tient is placed on the insulated platform, 
and a small electrode is attached, for ex- 
ample, over his vastus internus muscle. 
When the machine is operated, in the in- 
tervals between the passage of the stream 
of sparks across the discharge balls of the 
apparatus, the patient is charged throughout 
the full capacity of his body at a voltage up 
to 60,000 volts. When the sparks pass, the 
patient’s charge discharges with them, and 
a powerful contraction, at this break in the 
current, takes place in the quadriceps group 
to which the electrode is attached; but in 
other muscles of the body the density of 
the current is insufficient to excite a con- 
traction, although, as may be seen by the 
waving of the patient’s hair, the charge is 
dispersed throughout the whole capacity of 
the body. 


If, as is usually the case, we administer 
short wave therapy by means of electrodes 
of far less dimensions than the size of the 
body, the effective density, as is the case 
with the Morton wave current, is confined 
to the surface and subsurface area to which 
the electrode is applied as is seen from 
figure 2. The same will be the case, if, 
as it is often convenient to do, we employ 
only one electrode (fig. 3). different 
distribution occurs when we employ elec- 
trodes larger than the part treated, such as 
a finger, or in the administration of artificial 
fever therapy, a form of treatment which 
few of us have the courage to apply in our 
ordinary practice, and which needs the most 
powerful and expensive apparatus owing 
to the great loss by radiation (fig. 4). 
Compare Figures 2 and 3 with Figure 5 
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which represents the conductive current of 
diathermy. 

From these illustrations it would appear 
that, contrary to the teaching of many short 
wave enthusiasts, the deep heating effects 
of diathermy must, when the usual size of 
electrodes are employed, be far greater 
than those of short wave therapy. From 
figure 4, however, where electrodes larger 
than the body are employed, it is evident 
that deep heating effects can be obtained. 
Supporters of the thermal action of short 
waves state that, if the electrodes are placed 
at a distance from the body, a deeper heat- 
ing effect will be obtained. I admit that 
relatively this is so, but only because we 
virtually increase the size of the electrodes 
(fig. 6). In this arrangement there is a 
greatly increased loss from radiation, con- 
sequently a far more powerful apparatus is 
required, and the deep heating effect would 
not apparently be greater than if larger 
electrodes A, A, A, A, (fig. 6) were ap- 
plied near the surface. 

Clinical Action 

If we analyze the reported cures from 
short wave therapy, apart from those of 
artificial therapy which are in an entirely 
different category, we will find that all these 
cures occur in a surface or sub-surface area ; 
or where a highly capacitative bony area 
lies closely beneath the skin: Such, for in- 
stance, as boils, carbuncles, periostitis, sinu- 
sitis, osteomyelitis; also, in empyema anil 
abscess of the lung, where the highly ca- 
pacitative air sacs are in close relation to 
the bony thorax. Again, cures have been 
recorded in cases of old standing cholecysti- 
tis where the fibrotic changes are in close 
relation to and often adherent to the ab- 
dominal wall and would from their fibrotic 
nature have a highly capacitative effect. 

It is strong presumptive evidence of 2 
correct visualization of the action of a treat- 
ment, if one can predict its action correctly 
in a previously untried application. In a 
former paper on short wave therapy I ven- 
tured to predict without any previous trial 
or experiment that parathermy or short 
wave therapy would be successful in the 
treatment of many skin diseases, especially 
psoriasis. Justina Wilson, in a valuable 
communication recording her cures by short 
waves, states that “the most remarkable 
result I have ever seen is a case of exten- 
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sive psoriasis (thighs, back, arms, neck) of 
twenty-six years standing, which cleared up 
after two fortnight’s treatment by the 15- 
meter wavelength with a week’s rest in be- 
tween.” 

I think that I have said enough to justify 
the use of the term “parathermy” to desig- 
nate short wave therapy in contradistinction 
to the other form of current, diathermy. 
Though I must admit that I object to the 
affix “thermy” in both cases for the same 
reason that Faraday originally objected to 
the use of the terms “electro-positive” and 
“electro-negative.” He stated: “These terms 


are much too significant for the use to 
which I should have to put them; for 
though the meanings are perhaps right, 


they are only hypothetical, and may be 
wrong ;and then, through a very impercepti- 
ble, but still very dangerous, because by 
their continued influence, they do great in- 
jury to science, by contracting and limit- 
ing the habitual views of those engaged in 
pursuing it.” The more scientific terminol- 
ogy for these various developments of the 
high frequency currents would be, “high fre- 
quency currents of tension,” “high fre- 
quency currents of quantity,” and “high 
frequency currents of syntony (or reso- 
nance).” 

One will perhaps see the most objective 
signs of the action of short wave therapy 
by carefully observing its effects on chronic 
varicose ulcers. In some of these cases the 
treatment will produce remarkably good re- 
sults, but in others the capacitative action 
of the current on the indurated fibrotic mar- 
gins of these ulcers produces such intense 
reaction that they become far more painful 
and the treatment appears to do more harm 
than good. If, as is so often stated, the 
deep effect of these currents is greater than 
its superficial action, their administration 
would, judging from their intensive action 
on these ulcers, be attended with grave risk. 

Two statements are frequently made in 
regard to short wave therapy to which I 
must refer, because they are not only fal- 
lacious, but actually dangerous. The state- 


ment is frequently made that short waves 
may be advantageously employed in acute 
suppurative conditions in which the appli- 
cation of diathermy would be harmful. No 
explanation is offered why this remarkable 
distinction should exist, and, so far from 
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it being the case, short waves are more 
contraindicated than diathermy in diffuse 
suppurative conditions, owing to their 
greater diffusive action. In superficial, cir- 
cumscribed suppurative conditions, such as 
boils, carbuncles, the administration of 
either wavelength is unattended by any risk. 
Before the advent of short wave therapy 
we heard little of the dangers of diathermy 
in suppurative conditions, many of the text 
books do not mention it. Coulter (“Prin- 
ciples and Practice of Physical Therapy”) 
correctly and concisely draws attention to 
this contraindication for the application of 
diathermy in the following words: “In acute 
or inflammatory processes, such as non- 
draining cellulitis, acute infectious arthritis, 
and acute pelvic infections.” 

Surely it must be evident that a method, 
such as short wave therapy, which so quick- 
ly leads to the evacuation of a surface boil, 
must be dangerous when applied to a non- 
draining, ill-defined suppurative cellulitis, 
or to an appendiceal abscess. Short wave 
therapy has not abrogated the old surgical 
dictum: “Where there is pus, evacuate it.” 
On the surface it may be, and I decidedly 
think that it is, the best method of dealing 
with a boil or a carbuncle; but, on account 
of its greater diffusing action, it is even 
more contraindicated than diathermy in dif- 
fused suppurative cellulitis, in suppuration 
of the peritoneum, and in the vicinity of 
joints. In empyemata which have _ been 
drained, or in slowly healing abdominal 
sinuses, I have found it so beneficial as to 
convince the most skeptical of its great ad- 
vantages. In over 100,000 diathermy treat- 
ments which I have either given or been 
responsible for since 1912, I can recall no 
bad result from the treatment of suppura- 
tive conditions; but among about 6,000 
treatments by short wave I met with one 
case of suppurative cellulitis associated with 
cervical adenitis which was appreciably ex- 
tended. 

The other erroneous statement to which 
I have alluded is in reference to skin burns. 
The catalogs of makers of short wave ap- 
paratus contain such statements as: “No 
risk of skin burns,” “No possible risk of 
skin burns.” It did not take me long to 
establish the falsity of such statements. One 
of my first patients was a man with con- 
siderable knowledge of electricity suffering 
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from rheumatism of his right shoulder. 
During the whole treatment he persisted 
in complaining that he felt no heat at all, 
so foolishly relying on the statements of 
the instrument makers, I progressively in- 
creased the strength of the current from the 
6-meter radiotherm, but still my patient ex- 
perienced no heat. About 14 days later he 
wrote that the rheumatism had been com- 
pletely cured, but that he had received a 
severe burn on his shoulder which would 
take another week to heal. Another pa- 
tient at the hospital treated received a very 
painful and slowly healing burn on_ her 
rheumatic knee, although during the treat- 
ment she experienced no heat, “only just 
natural like,” to use her own words. The 
knees of this patient were thickly covered 
with fat, which would cause a highly ca- 
pacitative action. 

In the absence in both these cases of any 
sensation of heat, I find it difficult to be- 
lieve that they were true heat burns, but 
rather localized lesions due, partly at any 
rate, to the disruptive action of the electri- 
cal vibrations accentuated in one case by 


the high capacitative action of the under- 
lying bone and in the other by the masses 
of fat. 

If one is forewarned that, contrary to the 
claims of the instrument makers, burns can 
occur, I do not think that with ordinary care 
one need fear their occurrence with short 


wave therapy. This brings me to another 
point. It has been asserted that this treat- 
ment should only be applied by duly quali- 
fied medical men. I do not for a moment 
agree with it, for the technic of short wave 
therapy is exceedingly simple, and the risks 
attending its administration are less than 
with diathermy. ° 

Those who are considering the purchase 
of a short wave apparatus will probably be 
interested in the controversy which is rag- 
ing between the relative merits of the spark 
gap and tube machines. It is generally 
agreed that far more energy is obtainable 
from a tube than from a spark gap type of 
apparatus. With a spark gap apparatus when 
the voltage exceeds about 800 volts, a con- 
tinuous are occurs across the gaps and an- 
nuls the oscillations, whereas, with a tube 
machine 5,000 to 6,000 volts may be util- 
ized, 

With the spark-gap apparatus we have al- 
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ways been able to get sufficient energy, 
without any difficulty, with the gaps. Our 
only trouble has been with the cooling fan 
which once or twice needed adjustment. It 
is reluctant to work at the full output, ow- 
ing to the high cost of replacements, where- 
as, with the spark gap the machine is usu- 
ally worked at its full capacity, the out- 
come of this being that the actual energy 
applied in practice is about the same with 
the two machines. The results obtained 
from the two types do not differ appreci- 
ably. If, however, one can afford the high- 
er cost of the tube machine, it is certainly 
the one to be chosen, as it permits more 
exact adjustment. Apart from the regu- 
lating adjustments there are no loose parts, 
and the wavelength is independent of the 
size of the electrodes.* If, again, one can 
afford the costly Pandoros, the choice of a 
3-meter wavelength is a great attraction. 

It has been stated that a short wave ap- 
paratus entirely replaces a diathermy ma- 
chine. This is certainly not the case. There 
are many conditions for which diathermy 
is preferable to parathermy: For instance, 
it is far more effective for longitudinal 
treatments, and for many old standing and 
deep seated conditions. Parathermy is to 
be chosen for recent injuries and inflamma- 
tory conditions, for the shorter wavelengths 
are more effective in rapidly dissipating re- 
cent inflammatory effusions. Parathermy 
is also to be preferred for surface lesions, 
especially where superficial structures of 
high viscosity are involved such as, bones, 
fat, fibrous tissue, or the highly capacitative 
air sacs of the lungs. 

It must not be forgotten that diathermy, 
like short waves, can be applied as a capac- 
ity current. For some years past I have 


* The explanation of the effect of a variation in the size 
of the electrode on the wavelength emitted from spark gap 
machines and the absence of any effect from such variation 

when employing machines of the tube type is due to the 
difference in construction of the two types. In the valve 
machine there are two circuits, (1) the valve or generating 
circuit, (2) the load or patient’s circuit, the two circuits 
being coupled by placing their two inductances in close re- 
iation to one another. fn the tube circuit, capacity and in- 
ductance are employed of a value to produce a definite wave- 
length, let us say 6 meters; if an alternative wavelength of 
say 30 meters is desired, then a separate circuit of different 
capacity and inductance must be incorporated in the appara- 
tus, and this circuit must be switched on in place of the other. 
For the load or patient's circuit, capacity and inductance are 
employed of a value that this circuit may be brought into 
resonance with the tube or generating circuit and the maxi- 
mum output thus obtained. A variable condenser or vari- 
able inductance is incorporated in this circuit for the ad- 
justment of this renosance. The spark gap machine does not 
admit of the above arrangement, and with this type there 
is only the wt er circuit within which the patient is 
placed, the wavelength is thus partly determin by the in- 
ductance and capacity of the patient’s leads and electrodes 
with the patient as a dielectric between the latter. 
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been successfully treating cases of general- 
ized rheumatism by applying a diathermy 
current of 0.6 to 0.9 amperes with the pa- 
tient sitting on a condenser seat and a 
soaped metal electrode applied at the back 
of the neck. By this method a capacity 
current is distributed over the whole of the 
patient’s body, as can be shown by the il- 
lumination of a neon tube held near his 
toes, fingers, head or any part of his body. 

The electrodes usually supplied by the 
instrument makers are unnecessarily expen- 
sive. I have practically discarded the 
Schliephake’s glass electrodes and the other 
kinds supplied by the makers for home- 
made electrodes costing only a few cents, 
and I find that these simple electrodes are 
far more satisfactory for general use. They 
consist of thin metal (latten) plates, and 
they should be flat and rigid so as not to 
distort the electromagnetic field. 

They are firmly secured by tire solution 
into rubber bags formed by sections of mo- 
tor car inner tubes, these in turn are placed 
within bags of thick blanketing. For head 
and face treatment they are sometimes ad- 
justed to the patient by adapting an old 
reading stand, but more generally they are 
kept in position by laying a folded towel 
loosely over them. Additional layers of 
blanketing may be interposed if necessary. 
They must not be tightly bandaged on; be- 
ing condenser electrodes it is of no conse- 
quence if they fall off. 

I trust that in critically discussing this 
new development of high frequency cur- 
rents I have not unduly minimized its 
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benefits. I am convinced that they form a 
very great advance in electrotherapy and 
that they owe their great advantages to the 
very powerful vibrations which they exer- 
cise, especially upon tissues of high viscos- 
ity. 

If we regard their action as purely a 
thermal one, I cannot conceive what ad 
vantage they offer over the old form of dia- 
thermy. When I bought my radiotherm 
in January, 1934, I was induced to do so 
because I was convinced that this machine 
would yield with far increased energy the 
therapeutic vibrations which I had visual- 
ized for many years. My experience with 
short wave therapy during the past 2!) 
months has fully realized my expectations. 


We are very far as yet from the end o/ 
the road; on the contrary, we are only at 
the beginning of our journey. The study 
of these extremely minute and inconceiv- 
ably rapid vibrations and their effect on the 
most minute components of the human 
body, on cells and microérganisms opens 
a new chapter in therapy and presents a 
vista of ever increasing possibilities, as we 
achieve a shorter and shorter wavelength 
of adequate energy. 


“Science moves, but slowly, creeping on 
from point to point,” but it evolves stead- 
ily, and advances surely, and, if we look in- 
to the future, we can visualize, in the de- 
velopment of short wave therapy the dawn 
of the most potent and fundamental thera 
peutic agent as yet devised for the ser\ 
ice of mankind. 


how to obtain applications. 


TECHNICIANS’ EXAMINATION 


The American Registry of Physical Therapy Technicians announces a writ- 
ten and practical examination for Senior and Junior Physical Therapy tech- 
nicians to be held Thursday, January 16, 1936, at 8 A. M., in the Los Angeles 
County Medical Association Building, 1925 Wilshire Boulevard, Los Angeles, 
under the supervision of Dr. John Severy Hibben. Only those whose applica- 
tions have been accepted by the Registrar will be permitted to take these exami- 
nations. An announcement elsewhere in this issue gives all information as to 
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One should compare ultraviolet rays with 
the combined visible and infrared rays as 
both groups produce rather different bio- 
logical effects. The hyperemia caused by 
the visible as well as the infrared rays, is 
brought about by the heating property 
which these rays possess when they are ab- 
sorbed. On the other hand, the erythema- 
producing, the vitamin-activating, the bac- 
tericidal effects are produced by the chemi- 
cal power of the ultraviolet rays. These 
latter effects are most pronounced in the 
spectral area between about 300 and 240 
my. In this spectral range the absorption 
of the rays in the biological tissues is suf- 
ficient for the production of pronounced 
chemical effects without being so excessive 
as to prevent the rays from reaching the 
sensitive layers of the skin. This rather 


narrow spectral area is designated as “ac- 


tinic” and represents the border between 
the near ultraviolet and the extreme ultra- 
violet rays. 


Indirect, Direct Bactericidal Effects 

One has to distinguish the direct from 
the indirect bactericidal effects. Indirect 
bactericidal effects can be brought about by 
every kind of hyperemia; therefore visible 
and infrared rays of sufficient energy to 
produce a hyperemia will act indirectly as 
a bactericide. The same holds true for the 
actinic rays which produce an erythema. 
According to Hausser and Vahle the great- 
est erythema-producing power is exhibited 
in two spectral areas, with maxima at 297 
and at 254 mp. A minimum of erythema 
producing and indirect bactericidal effect 
takes place between these areas at about 
275 mu. 

The indirect bactericidal effects have been 
observed and studied by Colebrook, Eidi- 
now, Hill™ ® and others. These authors 
have proved that the hemobactericidal ef- 
fect is increased after ultraviolet treatment 


* Read at the Fourteenth Annual Session, American Con- 
rag Physical Therapy, Kansas City, Missouri, September 


_+ This work was made possible by a research grant fur- 
nished by the American Medical Association through its 
Council of Physical Therapy. 


of the skin (of rabbit, pig, dog, and man). 
The maximum effect is observed if about 
one-sixth of the skin is exposed to a mild 
erythema dose. Excessive dosage reverses 
the results. During menstruation the bac- 
tericidal power of the blood may be low- 
ered, and radiation tends to make it worse. 
In septicemia, too, ultraviolet may lower 
the hemobactericidal power. The authors 
attribute the indirect bactericidal effects to 
warming of the blood and to the absorption 
of the products of tissue damage acting as 
a stimulant to immunizing mechanisms. 
These effects are not specific to ultraviolet ; 
they are brought about also by all heating 
and blistering agents. 

The direct bactericidal effects of ultravio- 
let was discovered by Downes and Blunt, 
in 1877. From that time on an immense 
amount of work has been done for the pur- 
pose of determining the spectral range in 
which this effect obtains. 

Wavelength 

Dieudonné™ demonstrated that direct 
sunlight is able to kill bacteria even after 
the heat rays had been absorbed by a fil- 
ter. Ward,” in 1892, was one of the first 
to attempt spectrally to analyze the portion 
of light which possesses germicidal powers. 
He concluded that while the shortest waves 
of the visible light have some bactericidal 
action, greater destruction is found in the 
invisible ultraviolet spectrum. Mackie and 
Van der Lingen™ claim to have found an 
inhibition of bacteria by visible light with 
the red rays as the most inhibitory, but 
Wiesner found the infrared rays to be bac- 
tericidal. Bie reports some bacterial de- 
struction by the middle portion of the vis- 
ible spectrum after long exposures, but he 
finds only a slight retardation of growth 
with pure red light after prolonged irradia- 
tion. He further claims that all waves are 
bactericidal whenever their intensity ex- 
ceeds a definite threshold. Passow™ denies 
the germicidal powers of the infrared, red, 
yellow, and green spectral lines and reports 
a maximal effect at 300-250 my, while Bar- 
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nard and Morgan™ claim that by using ergs 
er imal energy requirement of 32.8 —; 

white light they might get an action over | 


the whole spectrum. PBazzoni"" holds that 
the destructive action of ultraviolet light 
depends not on the short germicidal waves 
acting alone, but on their acting in con- 
junction with the innocuous longer waves. 
Mayer” claims that the bactericidal action 
of ultraviolet is increased with decreasing 
wavelength, which agrees with the findings 
of Bie, but is opposed to those of Gates."*) 
Mayer also postulates a selective action on 
the part of different spectral lines for spe- 
cific bacteria. Henri’s"” findings agree with 
Mayer’s first claim, but he denies that cer- 
tain particular waves have any lethal speci- 
ficity. Bayne-Jones,"* Thrismann and 
Noethling”” also demonstrate the lack of 
sensitivity of certain bacteria to 
lethal waves. Browning and Russ,“ Cer- 
novodeanu and Henri, show some slight 
differences in the spectral regions to which 
various strains of bacteria are sensitive. 
3urge and Neill“ have demonstrated fluor- 
escent bacteria to be relatively more resis- 
tant to ultraviolet light due to their ability 
to convey the destructive energy into fluor- 
escence. 


specific 


In general it is held that bacteriologically 
the ultraviolet rays below 280 mu are the 
most destructive. Browning and Russ place 
the germicidal action in the spectral region 
of 296-210 mp with a maximum action at 
280-254 mu; other comparative figures are: 
Mashimo,"* 295-186 my with a maximum 
action at 275 mu; Newcomer,” 280-210 
my with a zero action at 296; Barnard and 
Morgan, 328.7-226.5 Sonne,” maxi- 
mum action at 265 and 253 mu. sayne- 
Jones, although agreeing with Browning 
and Russ that the upper level of the ger- 
micidal action is at 296 mu when studied 
with a spectrometer and a mercury light 
source, maintains that sunlight at 350 mu 
is also bactericidal. Coblentz and Fulton 
likewise report a bactericidal action on long 
exposures at 365 my. Ehrismann and 
Noethling report no bactericidal action at 
313 and 366 mu in spite of the high amount 
of energy used. Bang" reports two maxi- 
ma of destruction, one at 360-340 my and 
the second at 300-200 mp with a peak at 
250 mu. The second region is many times 
more bactericidal than the first. Gates 
claims that for bactericidal purposes a min- 


needed but qualifies this by stating that the 
energy requirements differ at the various 
wavelengths. It requires less energy to de- 
stroy bacteria at 260-270 mp with a second 
minimum below 230 mp. A peak occurs 
in his curve at 240 mp. He places his up- 
per level of bactericidal action at 313 mu 
and quotes Bovie’s lower limit at 125 mu. 

My own experiments (fig. 1) have 
shown that the bactericidal power starts 
between the wavelengths of 302 and 313 
my, reaches a maximum at about 2605 and 
declines towards 240 mp. These results 
disagree with all authors who have made 
the general statement that the bactericidal 
power of ultraviolet increases with decreas- 
ing wavelength. They agree with the find- 
ings of Gates, and of Ehrismann and Noeth- 
ling in that the bactericidal power decreases 
after a peak between 254 and 280 mp to a 
level at about 240 mu. 

Stimulation, Inhibition, Destruction 

The rule of Arndt and Schulz has been 
applied to radiation, particularly Roentgen 
and radium rays, in the form, that mild 
doses have a stimulating, medium doses an 
inhibitory, heavy doses of destructive effect. 
In collaboration with M. A. Dushkin® I 
have studied the effects of varying doses 
of ultraviolet light upon bacteria. It is a 
common observation made on agar plates, 
inoculated with bacteria and partly exposed 
to ultraviolet, that the colonies grow 
stronger than normal at the border of the 
exposed areas. Most authors attribute this 
to stimulation caused by scattered ultravio- 
let light of weak intensity. Several authors 
explain the effect by the greater prevalence 
of nutritive material and faster disposal of 
toxic products of metabolism at the mar- 
gin of bacterial growth; but no experiments 
along this line were ever made. In order 
to answer this question, we prepared agar 
plates with a definite borderline between 
the plated and nonplated areas in a man- 
ner to avoid marginal accumulation. We 
sprayed bacteria (B. prodigiosus) on the 
plate with two square portions of the plate 
protected against the spray. About these 


areas we find the increased marginal growth 
just as well demonstrated as about the 
round area sterilized by ultraviolet light 


(fig. 2). 


We then stamped bacteria on a 


Se 
| 


ULTRAVIOLET AS A BACTERICIDE — BACHEM 735 


Sensitivity (arbitrary units) 
8 


8 


240. 250 260 270 280 290 300 310 
Wave length in mx 
Fig. 1. — Spectral sensitivity distribution (arbitrary figures) 
for B. prodigiosus Jj ———— 
B. coli -— — 

plate by cutting out a portion of an inocu- 
lated agar plate and holding it against a 
sterile plate (fig. 3—A). At the margin of 
the bacterial area that had been stamped 
on, we again found an increased growth. 
But no increased growth was seen on the 
margin of the stamp, a portion of which is 
seen in figure 3.—B. This is explainable on 
the basis that in this latter instance there 
were no media from which extra nutritive 
material could be obtained and towards 
which toxic products of metabolism could 
be dissipated. From these experiments we 
come to the conclusion that wherever room 
is available for diffusion of nutritional ma- 
terial and toxic products, increased growth 
occurs; and where the field is limited to 
the culture, no increased growth will take 
place. Therefore, the phenomenon is not 
characteristic for ultraviolet light exposures 
and hence is not the result of ultraviolet 
stimulation to the bacteria. 

We also exposed agar plates to different 
fractions of lethal doses of ultraviolet. The 
exposed areas never exhibited a larger num- 
ber of colonies than the control area; nor 
were the colonies larger than those in the 
control area, unless their number was great- 
ly reduced by the lethal action of the ultra- 
violet. 

We observed, however, in several cases 
that sublethal doses inhibited the bacterial 
growth, either by a delay of later normal 


_2,. — Marginal growth on agar plate sprayed with B. 
prodigiosus; squares protected against spray; circle exposed 
to ultraviolet light. 


Fig. 2. 


growth or by a reduced growth of the sin- 
gle colonies. In most cases, however, the 
effect of sublethal doses was a decrease of 
the number of colonies. 

The decrease depends on the dosage, 
ranging from 0 to 100 per cent. The rela- 
tion between the applied energies and the 
percentage of bacteria killed has been ex- 
tensively studied by Gates. Our observa- 
tions substantiate his results. Some of our 
results are shown graphically in figure 4; 
the destruction starts with a certain thres- 
hold value of applied energy, from which 
it increases first rapidly with increased dos- 
age; but the lethal dose is reached so grad- 
ually, that an exact determination of it is 
rendered difficult. It would be simpler to 
determine the threshold value of bacterici- 
dal effects by extrapolation of the observed 
destruction rates to the zero value of 
deaths. The most accurate determination of 
the bactericidal power can be made for the 
50 per cent destruction. By plotting the 
percentage destroyed against the logarithm 
of the applied energy, or simply against the 
applied energy figure on a logarithmic scale, 
one obtains curves, the middle part of which 
is nearly straight, while the lower and up- 
per parts gradually flatten out toward the 
horizontal zero and 100-line (fig. 5). By 
interpolation one obtains easily accurate 
figures for the energy per square millimeter 
required to destroy 50 per cent of the bac- 
teria. This figure represents the average 
resistance of the bacteria, since one-half of 


100 
é 
/ 
ke 
10 


ARCHIVES OF PHYSICAL 


growth plate. 


with 


Marginal 


on agat 
Agar plate 


prodigiosus, 


THERAPY, X-RAY, 


A. 


from which 


December, 1935 


RADIUM 


LB. plate. 


of the 


stamped on agar 
out, and part 


prodigiosus 
stamp was cut 


stamp retnserte d. 


them is destroyed by it, while the other halt 
withstands it. The reciprocal value of this 
figure can be called the average sensitivity 
of the bacteria toward ultraviolet. It repre- 
sents the area in square millimeters, over 
which one erg must be spread, in order to 
destroy 50 per cent of the organisms. 
Sensitivity 

The sensitivity of tissues to x-rays and 
radium rays is governed by the law of Ber- 
gonié and Tribondeau, that undifferentiated, 
highly proliferative cells are particularly 
sensitive to those rays. Whether a similar 
law holds true for ultraviolet has never 
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been determined. I have carefully investt- 
gated the ultraviolet sensitivity of bacteria 
in its relation to all the various environ- 
mental factors, in order to find out how 
much their sensitivity varies, and what fac- 
tors influence it. 


All this work was done with the “cold 
quartz” lamp. This source of ultraviolet 
light has the advantages of easy and fast 
manipulation, absolute constancy, and ab- 
sence of heat. The body (grid) lamp was 
used for ultraviolet exposures, the orificial 
(rod) lamp was employed for sterilization 
of dishes, test tubes, etc., and for the stop- 
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Lethal effects of ultraviolet on B. prodigiosus, plotted on linear scale. 
tensity (cold quartz lamp) 4.18 ergs/mmz2 sec). 
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Fig. 5. — Lethal effect of ultraviolet on B. prodigiosus, 
plotted on semilogarithmic scale. 
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Intensity and Time 

The first item studied concerning the va- 
rious environmental factors influencing the 
bacterial sensitivity was the variation of 
intensity and time. The Bunsen-Roscoe law 
holds that the product of time and intensity 
determines the physical, chemical or bio- 
logical effect. In other words, a lower in- 
tensity requires a longer application time; 
as long as the product of the two factors 
is constant, the effect is the same. The 
Schwartzschild law denies that this is the 
case. A variation of the exposure time 
from 2 seconds to 7 minutes with a corre- 
sponding change of the intensity of the ul- 
traviolet gave identical destruction of bac- 
terial growth (fig. 6). This observation 
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Fig. 6. — Constant energy application of 420 ———— with variable time and intensity factors. 


ping of growth and prevention of contam- 
ination of agar plates to be preserved. The 
cold quartz lamp proved to be very con- 
venient and effective for all these purposes. 
The bactericidal effect is primarily deter- 
mined by the predominating spectral line 
254 mp. This wavelength possesses a bac- 
tericidal power weaker than 266 or 280 mu, 
but stronger than longer or shorter wave- 
lengths, and therefore represents a good av- 
erage of the bactericidal power of the ac- 
tinic rays. 


mm2 


substantiates the Bunsen-Roscoe law so far 
as bacterial ultraviolet sensitivity is con- 
cerned. This knowledge may be of practical 
importance, if ultraviolet light is used for 
sterilization purposes; it permits the use of 
a weak source of light for a long exposure 
time as well as the application of a strong 
source for a short period. 

This study, however, revealed another 
role of the time factor: Figure 6 demon- 
strates that 6 hours after plating the bac- 
teria are more sensitive than one-half hour 
after incubation. 

A more accurate study of this relation- 
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ship proved that the sensitivity was con- 
stant for the first one-half hour after plat- 
ing; from then on it increased, reaching a 
maximum after three to six hours. It then 
declined gradually, but to very low figures 
in 24 to 48 hours. A similar relationship 
was found for the incubation time of a 
broth culture. Its sensitivity increased to 
a three to six hours maximum and declined 
slowly to low values for 24 and 48 hours. 
These latter experiments were conducted on 
agar plates seeded 15 minutes previously, in 
order to study the bacteria least affected 
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Fig. 7. Growth rate (X), u. v. sensitivity (0), size (.) of 
I. prodigiosus under various environmental conditions. 
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by the alterations brought about by the 
agar plate. 
Temperature 
In these experiments it was observed that 
the maximum of sensitivity was reached 
earlier at the high room temperature in 
summer than at the lower temperatures in 
winter. An exact study of the effect of 
temperature revealed that it was the tem- 
perature of the bacterial culture prior to 
the exposure that determined the sensitivity 
maximum. The temperature at the time of 
the exposure was of no influence, provided 
the cultures were cooled or heated for a 
short time just prior to and at the exposure. 
Growth 
All these observations indicate clearly 
that the growth of the bacteria is the de- 
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ciding factor for the bacterial sensitivity ; 
and that incubation time and temperature 
are of importance only as they determine 
the growth rate. In order to measure the 
growth rate, a standard shake plate was made 
one-half hour before a surface plate was 
prepared for exposure, and another shake 
plate was made one-half hour later. The 
bacterial density of the second plate divided 
by the density of the first one gave the 
growth rate of the bacterial culture per 
hour. The surface plates were exposed 15 
minutes after plating for various times, and 
the sensitivity was calculated as explained 
before. While most of the preliminary ex- 
periments were performed on B. prodigio- 
sus, these observations were made on a 
large number of different strains of bac- 
teria. The results are illustrated in figures 
7 and 8. The first of these shows that the 
time curves of growth rate and sensitivity 
of B. prodigiosus run nearly parallel, prov- 
ing the correctness of the assumption made 
above. In a few examples the size of the 
bacteria (average figures for the smaller 
diameter) was measured and entered in or- 
der to show that no significant relationship 
exists between that factor and the ultra- 
violet sensitivity of the bacteria, as has been 
claimed by other observers. The next fig- 
ure (8) compiles the average values of 
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BROTH WATER SALINE 
BACTERIA Ice T Room T. ine. 1%. Room T Room T. 
A 8 A B A Cc A B A B 
Sarcina lutea (old) 9 |.00!1| 1.3 |O06} .5 9 |.00l 
B. megatherium 1.4 |.004| |. 1.4 |.004 
Strept. hem. 1.5 5 1.3 | 004 
Staph. alb. 1.0 |006| 6 | 1.0 |.007 1.4 |,010 
Sarcina lutea (new) 1.3 |.01 45 1.2 |.004 
B. dysent. (Shiga) 2.2 }012| .7 
Staph. aur. 1.1 .6 | 1.6 |.014 
B. typhosus 1.8 |036! .55 1.3 .5 | 1.5 |022 
B. coli 23 |04 | 6 6/015 | .6 | 1.6 |.016 
B. prodigiosus 1.1 | .06 1.7 106 | 6 12.11.00 | 6 115 104 6 110 165 
" " pH 5 1.2 |08 
" "6 1.2 |.08 
" " «8 2.0 |O9 = 


Fig. 9. 


mm2 
— Growth rate per hr. (A); U. V. sensitivity (———) (B); size (#) (C) of various bacteria under different 
er 


conditions. 


growth rate and sensitivity (over 48 hours) 
for the various strains of bacteria observed. 
It shows the tendency of increasing sensi- 
tivity with increased growth rate for every 
strain. But it demonstrates that the rela- 
tionship does not hold so well with the va- 
rious strains, insofar as the sensitivities of 
3. typhosus, B. coli, and particularly DB. 
prodigiosus are excessive, in comparison to 
the corresponding figures of most of the 
other bacteria. A possible explanation of 
this inconsistency may be found in the fact 
that the method used for determining the 
growth rate integrates over actual growth 
and death, and in the assumption that the 
actual growth may differ from the observed 
growth in some strains of bacteria. 


Medium 

Since the growth rate is the most impor- 
tant factor that influences the sensitivity, 
it is evident that the sensitivity will depend 
strongly on the nutritive value of the 
growth sustaining medium. For the pur- 
pose of proving this relationship, compar- 
ative figures were obtained for tap water 
and physiological saline as suspending 
fluids. Figure 8 actually lists smaller values 
of growth rate and sensitivity for these sus- 
pension fluids than for broth. Figure 9 
compiles all the averages obtained and dem- 
onstrates that for the slow growing organ- 
isms (Sarc. lutea from an old stock, B. 
megatherium, Strept. hem., Staph. alb.) not 
much differences of growth and sensitivity 


occur, while for the fast growing bacteria 
(Sare. lutea from a new stock, B. dysent- 
eriae, Staph. aureus, B. typhosus, B. coli, 
B. prodigiosus) the differences are pro- 
nounced. 


Conclusions 

1. Indirect bactericidal effects are pro- 
duced by ultraviolet and other rays, which 
bring about a hyperemia of the skin. Oc- 
casionally the hemo-bactericidal power is 
lowered by these means. 

2. Direct bactericidal effects are caused 
in the actinic area of the ultraviolet rays. 
While shorter wavelengths have bacterici- 
dal action, longer ones are not bactericidal. 

3. While no stimulating effects of ultra- 
violet rays on bacterial growth could be ob- 
served, both inhibitory and destructive ef- 
fects manifest themselves. 

4. The average sensitivity of bacteria to 
ultraviolet represents the square millimeter 
area, over which 1 erg must be distributed 
in order to destroy 50 per cent of the bac- 
teria on an agar plate shortly after plating. 

5. The “sensitivity” measurement per- 
mits the most accurate study of the bac- 
tericidal power under various conditions. 
From the sensitivity figures (for 50 per 
cent destruction) one can derive corre- 
sponding sterilization figures (for 100 per 
cent destruction) by realizing that about 4 
to 5 times more energy is required for kill- 
ing 100 instead of 50 per cent of the bac- 
teria. This factor represents a rough esti- 
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mation, due to the difficulty of determining 
the point of 100 per cent destruction exact- 
ly, as mentioned above. The factor depends 
somewhat also on environmental and meth- 
odological conditions. 

6. The bacterial sensitivity is independ- 
ent of intensity and time, since the Bunsen- 
Roscoe law holds true for the bactericidal 
effect over a wide range. 

7. The bacterial sensitivity is strongly 
influenced by the rate of growth of the bac- 
teria, and all the various factors by which 
the growth is controlled, such as the in- 
cubation time, the temperature of the cul- 
ture just prior to ultraviolet exposure, the 
growth sustaining medium, the P" of this 
medium, the bacterial density, and the va- 
rious strains of bacteria. 

8. The law of Bergonié and Tribondeau 
seems to apply partly to the bacterial sen- 
sitivity to ultraviolet, insofar as prolifera- 
tive bacteria are more sensitive than inac- 
tive ones. 

9. All these results suggest that quan- 
titative data about the bactericidal power 
of ultraviolet light require exact statements 
as to the environmental conditions of the 
bacteria and the method employed. Most 
of the figures published in textbooks on ul- 
traviolet lack these statements and are of 
no value therefore. 

10. A list of sensitivity figures is given 
for various strains of bacteria under dif- 
ferent environmental conditions. Even the 
average figures exhibit sensitivity variations 
within a ratio of 1 to 100. 
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fractures, and in which the amount of swell- 
ing in the soft structures had caused an 
asphyxia and fibrosis of muscle; a condi- 
tion we felt might have been prevented by 
proper physical therapy or a well directed 
operation. 
Occupational Therapy 

Physical therapy produces relief of sore- 
ness and stiffness, but does not limber up 
atrophied muscles or stiff joints without ex- 
ercise on the part of the patient. Active 


motion is the only factor that will help, but 
cannot be applied to a sore or a stiff part. 
Occupational therapy will allow the patient 
to bring into play all of his muscles with- 


out appreciating that he is receiving treat- 
ments. From his efforts he will see the 
fruits of his labor in the form of a basket 
or a rug or a piece of hammered metal. I 
have seen fingers that were stiff and use- 
less limbered up in the active making of a 
basket. I have seen knee joints that were 
somewhat stiff and atrophied muscles re- 
turn to normal from continued use of the 
loom. 


Reference 
1. Pemberton, Ralph; Mock, Harry and 
Coulter, J.C.: Principles and Practices of Phy- 
sical Therapy. Baltimore, W. F. Prior Com- 
pany, 1933. 
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DESICCATION OF HEMORRHOIDS * 


GORDON D. GRAHAM, M.D. 


WINNIPEG, MAN. 


The method I suggest will successfully 
eradicate hemorrhoids, (1) without a= ma- 
jor operation, (2) without the use of the 
knife, (3) without hospitalization, (4) 
without loss of time, (5) without a gen- 
eral anesthetic. (6) without the severe post- 
operative pain and discomfort. (7) without 
the dangers incident to hemorrhoidectomy. 

I have operated on hemorrhoids by 
about every method I have seen or read 
about, but for the last thirteen years I have 
come to the conclusion (subject to correc- 
tion, of course) that ordinary hemorrhoids 
are best treated by the desiccating current 
and that they should never be operated on 
with the knife. 

Let us visualize the course of many pa- 
tients who undergo a typical operation for 
piles: Hospitalization from ten to fourteen 
days, occasionally even for five weeks, rig- 
ors of general anesthesia, and postoperative 
pain. Tatients able to return to work with- 
in three weeks to a month are fortunate. 

I have often wondered how long suffering 
these patients can be. It is fairly common 
for them to tell me that their condition has 
been present as long as 20 years. 

The situation is different with the meth- 
od I advocate. Visualize the course of the 
patient who has his piles removed by the 
use of the desiccating needle. He comes to 
the office, the hemorrhoids are destroyed 
under local anesthesia. He or she gets off 
the table and goes home. They are given 
instruction as to postoperative care, and are 
advised to remain in bed, or at least stay 
at home, for three days. I tell them that 
it is most likely that they will not have 
much more pain than they have been suf- 
fering every day. It is not necessary to 
see them again, but I request them to come 
to the office in about a month to see if I 
have missed any small tag. 

Age does not seem to make much differ- 
ence. I have operated on patients ranging 
from 20 to 86 years. 

I make use of the monopolar Oudin coil 

* Read at the Fourteenth Annual Session of the American 


Congress of Physical Therapy, Kansas City, Missouri, 
September 11, 1935. 


and desiccate. I believe that the resultant 
scar, if any, is smaller and more elastic than 
is seen after coagulation, at least the end 
results appear to be fully satisfactory. 

Physical Examination. — When a_ patient 
presents himself suffering from hemor- 
rhoids, thorough examination of the affected 
area may prove difficult at times, as it is 
usually only when the hemorrhoids are 
acutely inflamed and tender that a patient 
is driven to seek aid. As far as the opera- 
tion is concerned it does not matter what 
type of piles one has, but it is essential to 
make sure that there is no local growth, 
which by pressure causes the hemorrhoids. 
Small fissures, if overlooked, are liable to 
cause severe postoperative pain. A general 
physical examination should be a routine 
procedure to establish the cause of the hem- 
orrhoids. The prostate, too, should be pal- 
pated. 

Care must be taken before advising re- 
moval of hemorrhoids to ascertain that 
there is no other serious disease of the rec- 
tum — such as cancer — or that the piles 
are not dependent on such local conditions 
as enlargement of the prostate, uterine fib- 
roids, hepatic or cardiac disease, when an 
operation might be harmful or at least in- 
judicious. 

Have the lower bowel empty. A laxa- 
tive the night before usually suffices. Morn- 
ing enemas have not proved satisfactory, 
except when the evening laxative does not 
give a good morning evacuation. When 
the patient first presents himself in the 
morning a sedative is administered. I 
usually give about two grains of phenol bar- 
bital in half a glass of hot water. 

The patient is then placed on the operat- 
ing table in the left side position. The anal 
region is washed with soap and water. The 
gloved left index finger is then placed in the 
rectum as a guide for the needle in inject- 
ing of the anesthetic. 

Anesthesia.—For each patient I have fresh- 
ly prepared, about two (2) ounces of one 
per cent novocaine solution, with about four 
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minims of adrenalin added. I believe the 
adrenaline helps to prolong the anesthesia. 
I use a 20 ce. syringe with a 1!% inch, 22 
gauge needle. 

The skin is pierced by the hypodermic 
needle at the anterior anal margin and is 
carried up to and into the sphincter ani 
muscles, injection of the fluid being made 
as the needle enters. The needle is then 
almust withdrawn and its direction changed 
so that it is pushed laterally and posteriorly 
on either side of the anal margin. 

The needle is then completely withdrawn 
and a similar injection made at the posterior 
anal margin. 

I prefer to inject both the external and 
internal sphincter muscles fairly well as 
they are thereby paralyzed, making it much 
easier to manipulate the piles and insert the 
speculum. One should avoid injecting the 
levator ani muscles. 

Operation. —- In a very few minutes the 
sphincter muscles relax around the sur- 
geon’s finger and the external and semi-ex- 
ternal piles can be easily turned out and a 
good view of them obtained. They are now 
ready to be desiccated. 

Any diathermy machine with a_ good 
Oudin coil attached is suitable. I use or- 
dinary sewing needles from two to four 
inches long. They can be held with any 
good holder with cord attached. The cur- 
rent is now turned on and the spark gaps 
adjusted so that the current will be of a 
strength to throw a spark about % inch in 
length. Under good light, insert the needle 
into the base of the pile about 1 inch from 
its margin and turn on the current by use 
of the foot switch. Hold the needle steady 
until there appears an area of desiccation, 
in the form of a dirty grey color around 
the needle. It is only by experience that 
one learns the proper degree of desiccation 
to obtain. It is best to first experiment 
on raw meat in order to prevent the tissues 
from becoming carbonized by too much cur- 
rent. 

In external and semi-external piles it suf- 
fices to desiccate around their base, leaving 
them to gradually slough off. 

Internal piles have to be desiccated 
through a speculum. I use round glass 
specula of different sizes and lengths. Desic- 
cate as much of the base of the interior 
piles as can be reached, I think it would 
be just as well to go over their whole sur- 
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face. Insert a haemorrhoidal suppository and 
the operation is completed. 

Postoperative Treatment. — The postopera- 
tive treatment is very simple. For pain I 
prescribe a tablet containing an antipyretic 
and a half grain ('2) of codein. 

Mineral oil emulsified with the seaweed 
agar agar is ordered as a combination best 
preventing seepage from the bowel, and 
promoting a gentle and soft bowel motion 
least irritating to the inflamed parts. 

After the initial contraction of the piles 
there follows a reaction which causes swell- 
ing of the parts, and with large external 
piles the patient may be unable to replace 
them for about two days. (If these become 
painful, hot foments or sitting in a hot bath 
generally give relief.) By that time contrac- 
tion starts to take place, the swelling goes 
down rapidly and the piles can be replaced 
with ease. 

The following points may prove of some 
interest : 

The Discharge From the Bowel. — For the 
first few days there will be a bloody dis- 
charge from the bowel which may prove 
alarming to the patient unless he is fore- 
warned, because it looks to the patient as 
though he is losing a great amount of blood. 
What really happens is that the piles throw 
out quite a large amount of fluid which is 
mixed with the blood clot in the piles, and 
is squeezed out as they contract. 

Making the Injection. — When making an 
injection of the anesthetic into the anterior 
anal margin of male patients one should be 
careful to keep the needle just under the 
mucosa of the anal canal and close to the 
guiding finger and not to inject too much 
solution. If the needle is thrust too far for- 
ward one may inject either too close to the 
urethral bulb or actually into it. This 
causes a reaction either in the bulb itself 
or around its area, or even into the lower 
part of the prostatic gland, and results in 
dysuria. 

Prolapse of Anus. — In some cases with a 
slight prolapse of the anus, say not more 
than a quarter of an inch, the condition can 
be corrected by desiccating around the low- 
er part of the anal canal making a shallow 
ring about % inch wide. The contraction 
of this healing tissue along with the con- 
traction of the healing pile area, tends to 
draw the prolapsed tissue back into place. 

320 Tache Avenue. 


VACUUM TYPE WAVE GENERATOR OF FARADIC AND 
GALVANIC CURRENT * 


RICHARD KOVACS, M.D. 


NEW YORK 


The development and standardization of 
present day apparatus for the generation of 
electrical currents of low tension and low fre- 
quency has not kept pace with that of high 
frequency apparatus. It is an undeniable fact 
that while on one hand the majority of the 
available generators are unnecessarily compli- 
cated and expensive, yet they fail to furnish 
all the basic forms of low frequency cur- 
rents. There are several reasons for this state 
of affairs: first, the comparative lack of mod- 
ern physiological research work to establish 
the relative merits of low frequency currents 
of various types in the stimulation of weak 
and paralyzed muscles; second, the lack of a 
generally accepted nomenclature for these 
currents; and last, but not least, the fact that 
direct current supply in cities has been al- 
most universally replaced by the alternating 
current. I still consider as the simplest and 
most economical yet most complete form of 
low tension apparatus the generator which 
furnished from a direct current source by 
means of a rheostat, a faradic coil and a 
rotary motor resistance, all basic forms of 
low tension currents; the galvanic, the 
faradic, the slow sinusoidal and the surging 
faradic current. The much more expensive 
modern low frequency apparatus of the mo- 
tor generator type furnishes an unnecessarily 
large variety of rhythmic currents and also 
a galvanic current but fails to furnish the 
faradic type of current so indispensable from 
the standpoint of electrodiagnosis and so 
valuable in the surging form for the stimula- 
tion of weak muscles, and the slow sinusoidal 
current, the type of current most suitable for 
the stimulation of muscles in the stage of full 
R.D. 

The increasing employment of vacuum 
tubes in electrotherapeutic apparatus enables 
the construction of low frequency apparatus 
which overcomes the drawbacks of the pres- 
ent day motor generators. The apparatus 
herewith presented is based on the principle 
of the three element (radio) thermionic tube. 


* Read before the New York Physical Therapy Society, 
New York, May 1, 1935. 


Thermionic tubes may be employed as recti- 
fier tubes to change an alternating current 
into a direct or galvanic one, and also as am- 
plifier or oscillator tubes to change the volt- 
age or frequency of an alternating current. 
In the present apparatus another variety of 
thermionic tube action is utilized, that of a 
grid-glow tube. It consists of a base, a glass 
envelope, an anode, hot filament cathode and 
a third element — the perforated grid which 
surrounds the cathode. The tube is exhausted 
to a high vacuum and a small quantity of 
metallic mercury is introduced. 

The action of the grid glow is different 
from that of the ordinary three element tube. 
Even though a relatively high potential is ap- 
plied to the anode and cathode, the latter 
heated in the usual manner, no current will 
flow through it. The grid acts as a barrier 
or gate, shutting out the electronic stream. 

But when a positive potential is applied to 
the grid, it suddenly permits the current to 
flow freely in one direction and in far greater 
quantity than in an ordinary ionic tube, the 
mercury vapor acting as an excellent conduc- 
tor. Because of these characteristics, the grid 
glow tube allows free flow of current in one 
direction during each half cycle — when op- 
erating on A.C. and stops it when polarity 
reversal takes place. 

The A.C. power supply enters the main 
transformer which has three separate second- 
ary windings. The top winding generates 
fairly high voltage which supplies power to 
the anode of the tubes. The middle winding 
heats its cathode. The bottom secondary im- 
presses a positive potential on the grid. 

Placing the main switch in “ready” posi- 
tion allows the filaments of the tubes to be 
kept lighted while the rest of the machine is 
inoperative. This is necessary as the tube fila- 
ments must heat for about thirty seconds be- 
fore power can be applied. If the switch is 
moved to galvanic or muscle contraction the 
filaments will heat for the proper time; at the 
same time the mercury glow in the grid glow 
tubes will indicate that they are operating. 
An intensity control and a time-setting de- 
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vice enables the regulation of the current 
strength and total treatment time. 

The following types of currents are fur- 
nished by the apparatus: 


1. Faradic Type of Current. — With the 
circuit set for muscle contraction (faradic) 
and steady, a constant surge flows through 
the primary of the output transformer. Be- 
cause of its characteristic wave shape it in- 
duces in the secondary a current that instantly 
rises to a sharp peak and falls to zero and be- 
low as abruptly as it rose. The action is in- 
finitely faster than can be accomplished by 
mechanical make and break such as vibrators 
or rotating mechanism. The grid glow tube 
has no mass inertia, no delay introduced by 
weight, and the extreme rapidity results in a 
clean-cut faradic wave suitable for electro- 
diagnosis. This is well demonstrated by oscil- 
lograms. 

2. Faradic Mave. The third grid glow 
tube connected to a time relay is arranged so 
as to set a faradic surge flowing at periods of 
variable flow and rest. As indicated by dia- 
grams on the panel board, these periods are 


flow—% rest, % flow— ™% rest, and 
% flow— 4 rest. At the same time, the 


number of contractions during the flow pe- 
riod can be set from two to eighty per min- 
ute. This allows an unlimited number of set- 
tings between rest and contraction periods, 
suitable for the stimulation of muscles of 
varying degrees of weakness. This stimula- 
tion occurs with a minimum of sensation as 
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can be readily demonstrated. 

3. Galvanic Current. — For generating a 
galvanic current the grid glow tubes act as 
ordinary rectifier tubes, and a filter system 
flattens out the individual impulses and pro- 
duces an even, ripple free current that has 
in every respect the same characteristic of 
pure, battery generated galvanic current. Os- 
cillograms show it to be smooth and even and 
this is confirmed clinically. 

t. Galvanic Surge. — The same time re- 
lay as employed in varying the periods of 
flow and rest can be employed to furnish a 
galvanic surge of varying duration, the polar- 
itv of which can be set as either positive or 
negative in any direction. This furnishes a 
current comparable to the slow sinusoidal for 
the stimulation of muscles with a sluggish 
response, such as occurs in organic nerve 
lesions. 

This new type of low tension generator of- 
fers the advantage over other types of wave 
generators that the currents are smoother and 
are freer from undesirable effects than those 
obtained from mechanical vibrators, rotating 
commutators and similar devices. Another ad- 
vantage is the complete absence of mechanical 
moving parts which should eliminate the 
necessity for adjustments. It now awaits fur- 
ther extensive clinical trial in our clinic as 
well as in others, so that its possibilities from 
the therapeutic as well as diagnostic view- 
point can be fully evaluated. 
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FRICKE, M.D., Rochester, Minn.; IRA PLAN, iD. 
New York; A. F. TYLER, maha. 

Biophysics — ALBERT BACHEM, Ph.D., Chicago. 
Biochemistry and Nutrition — VICTOR EVINE, 


Ph.D., M.D., Omaha. 
Foreign 


OSCAR M.D., 
St. Moritz; H. BORD . CUM 


IER, M.D., Lyons; ELKIN 


FRIEL, ‘D., (Ur .), F. 
SIR HENRY GAUVAIN, M.D., M.Ch., 
HOWARD HUMPHRIS, M.D., (Brux.), FRCP, (Edin.) 2: 
D.M.R. and E. (Camb.); MOREL KAHN 

JOSEF KOWARSCHIK, M_D., Vienna: NAGEL. 
SCHMIDT, M.D., London; A. ROLLIER, M.D., Le a 
CARL SONNE, M.D., Copenhagen; ALBERT E. STEIN, 
M.D., Wiesbaden. 
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RIALS 


THE SEASON’S GREETING 

It is a happy coincidence for Americans 
that within a month after Thanksgiving they 
share in the Yuletide and New Year festivities 
observed throughout the world. Beautiful as 
is the sentiment of gratitude for the good in 
life, it is enhanced by a spirit of good will for 
our fellow man and a concrete appreciation of 
peace on earth. Even in the sad periods of 
armed international conflicts the belligerents 
have been wont to cease firing during Yule- 
tide as a tangible expression of tribute to that 
spirit which characterizes or should charac- 
terize modern Civilization. How much more, 
then, can and should men and women in all 
walks of life enter into the ages-old spirit of 
goodwill at a time when the heavy hand of 
fate has not unsheathed the nations’ swords. 

And we, as physicians, while practicing in 
the ethics of our profession the Yuletide spirit 
throughout the year without a moment's in- 
terruption and precisely for that part of 
humanity in need of sympathy and aid, may 
share in the joy and contentment permeating 
all peoples for the period of the season, be- 
cause the universal joy is but a general re- 
flection of our own lives — lives devoted to 
the highest ideal and the noblest charity. Of 
the virtues seen among humane men the aid 
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given the poor is noble, the clothing of the 
naked a moral act, the protection of the wid- 
ows and the orphans a divine duty, but the 
healing of the sick is a gift of the Deity and 
a divine mission. 


But even physicians are after all humans. 
While struggling to carry out their great mis- 
sion in life, they have their individual am- 
bitions, their rivalries, their likes and dislikes, 
nay even their antagonisms, just like other 
mortals who according to Biblical tradition 
have been created in the image of God. The 
spirit of Yuletide, then, should be especially 
accepted by all practitioners of the healing art 
not only for their individual neighbors and 
friends but for the organized and ethical 
medical profession as a whole. Yuletide is the 
appropriate season to allow noble sentiments 
to gain the upper hand over petty jealousies, 
egocentric desires and ambitions and enabie 
the bringing about of a sincere appreciation 
and acknowledgment of the efforts of toilers 
for the common good. It is precisely such a 
spirit that has been cultivated between the of- 
ficers and the membership of the American 
Congress of Physical Therapy —a spirit they 
are determined to cultivate and maintain for- 
ever. There is hardly another large medical 
body that has so much enjoyed wholehearted 
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cooperation and goodwill, individually and 
collectively, as our Congress. It is this under- 
lying spirit of our activities that has been so 
fruitful in our own professional development 
for our own good and for that of suffering 
humanity. And it is with a keen sense of ap- 
preciation of this mutual goodwill and pro- 
fessional and social harmony that the Officers 
of the Congress and the Editor and the Edi- 
torial Board of the ArcHives extend to all 
members, readers, colleagues and friends their 


SEASON’S GREETINGS. 


ULTRAVIOLET IRRADIATION IN 
ERYSIPELAS 

The treatment of erysipelas with ultra- 
violet was first called to our attention by 
European workers. Petenyi® in 1921 
treated a group of infants under ten months 
of age with only two deaths. Czepa® in 
1922 reported successful results and in 1927 
Jecker™ called attention to the favorable 
effects obtained in a series of infants under 
one year of age. 

Ude and Platou™ in 1930 pointed out that 
results with serum therapy and roentger 
therapy were not as good as their ultra- 
violet-treated series, in either adults or in- 
fants. Ude’s pioneering work stimulated 
other investigators, among them, Titus,’ 
who conducted laboratory and clinical ex- 
periments to further investigate the thera- 
peutic value of ultraviolet in erysipelas. The 
results of these workers were striking, 
many cases clearing up so far as symptoms 
and high temperature were concerned, af- 
ter only one exposure. 

These uniform successes with ultraviolet 
irradiation in a disease as difficult to man- 
age as erysipelas, have led to a wider utili- 
zation of this agent. Recently Nightingale 
and Starr showed by their results the su- 
periority of ultraviolet over serum in a 
large group of children under twelve years 
of age. 

Nightingale and Starr employed a tech- 
nic similar to that of Ude and Platou. The 
dosage was twice a mild erythema dose 
with the burner at 8 inches so as to con- 
centrate the shorter wavelengths on the 
erysipelatous area. Titus found that with 
lamps giving an erythema in one minute at 
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thirty inches, patients could tolerate the 
equivalent of a twenty minute exposure by 
decreasing the distance fifty per cent and 
giving five minute exposures. For infants 
the dose has to be graded, and with chil- 
dren under a year old only about six times 
an erythema dose is given. Concerning 
dosage Titus states: “It seems imperative 
that a very strong reaction be obtained and 
patients are treated on consecutive days, 
one sunburn being caused on top of the 
other. A mildly uncomfortable sunburn 
results, but in view of the fact that it causes 
a rapid drop in temperature and relief of 
symptoms from toxemia, patients seem to 
disregard the sunburn, which is treated lo- 
cally as desired.” 

Knapp™ adding to the data of Ude and 
Platou of the Minneapolis General Hospi- 
tal, reports on 340 patients with erysipelas 
treated with ultraviolet alone. The tech- 
nic followed at first was that of Ude, but 
of late similar to that advocated by Titus, 
in that twenty times the erythema dose is 
employed. 

From these various investigations it is 
obvious that in ultraviolet we have an ef- 
fective treatment for erysipelas. Knapp’s 
work confirms the results of Ude, Titus and 
others, and presents further evidence that 
ultraviolet shortens the course of erysipelas. 
When one considers the unreliability of the 
conventional measures advocated for the 
control of this treacherous form of infec- 
tion, it will be conceded that uitraviolet ir- 
radiation represents an outstanding ad- 
vance in the therapy of erysipelas. 
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SCIENCE, NEWS, COMMENTS 


Regional Officers 


The American Congress of Physical Therapy 
wishes to announce the appointments of the new 
regional officers as follows: 


EASTERN Section—Chairman, William H. 
Schmidt, Philadelphia; Secretary, Norman E. Titus, 
730 Fifth Avenue, New York; Chairman, Program 
Committee, Madge C. L. McGuinness, New York. 


Mip- WESTERN SecTION— Chairman, Frank H. 
Krusen, Rochester, Minnesota; Secretary, John 
Stanley Coulter, 122 South Michigan Avenue, Chi- 
cago; Chairman, Program Committee, A. R. Hol- 
lender, Chicago. 


SouTHERN Sectlion—Chairman, Nathan H. 
Polmer, New Orleans; Secretary, Frank H. Walke, 
Ricou-Brewster Building, Shreveport, La.; Chair- 
man, Program Committee, F. H. Ewerhardt, St. 
Louis. 

WESTERN SECTION — Chairman, Cora Smith King, 
Hollywood; Secretary, David H. Kling, 1930 Wil- 
shire Boulevard, Los Angeles; Chairman, Program 
Committee, Fred B. Moor, Loma Linda, Calif. 


Head Hurts More Dangerous at Age of 
Forty and Over 


The dangerous forties hold a peril unsuspected 
by most persons in those years, it appears from a 
report of Dr. George W. Swift of Seattle. 

The danger Dr. Swift pictured is that following 
injuries to brain and spinal cord. Persons forty 
years of age or older are less likely to recover from 
such injuries than those in the younger age groups, 
Dr. Swift found from study of mortality figures. 

Advances in surgical practice have reduced the 
mortality following external head injuries from 60 
per cent to 20 per cent in ten years, Dr. Swift said. 
He cited cases from King County Hospital, Seattle, 
showing that the mortality from head injuries was 
less than 10 per cent for those under 15 years, 
about 13 per cent for those from 16 to 40 years, 
and more than 24 per cent for those from 40 to 60 
years. The mortality is also high for persons over 
60 years but this, Dr. Swift pointed out, is due to 
the general condition of the body at these ages 
rather than to the specific injury. 

Each year about 125,000 injuries involving the 
head and spine occur in the United States. The 
number is increasing year by year because of the 
increased speed of transportation and mass produc- 
tion in industry. 

In treating head injuries of men and women over 
40 years, Dr. Swift urged physicians to pay especial 
attention to regulation of the pressure of the fluid 
in the brain and spinal cord. — Science News Letter. 


First International Conference on Fever 
Therapy 


The first international meeting on fever therapy 
will be held in New York City, September, 1936. 
The use of fever induced by physical and other 
agencies as a therapeutic procedure has received 
universal attention in the past few years. The con- 
ference will aim to collect and crystallize available 
data in this field. Therapeutic, physiological and 
pathological phases of fever will be discussed. 

The suggestion for this conference originated 
with a group of interested European physicians. 
Five national conferences have been held in the 
United States of America. The first three sessions 
met at Rochester University Medical School in 1931, 
1932 and 1933. The fourth assembled at Columbia 
University College of Physicians and Surgeons in 
1934. The fifth was held in 1935 at Miami Valley 
Hospital, Dayton, Ohio. 

It is planned to translate abstracts of all the pa- 
pers into French, English and German. In order to 
make the printed copies of the transactions avail- 
able for the conference, it is necessary that manu- 
scripts and abstracts be sent in not later than June 
1, 1936. Those interested in participating are re- 
quested to make early application. 

Further information concerning the 
may be obtained from the Secretary. 


conference 


Baron Henri DE ROTHSCHILD, Chairman, 
Paris, France. 
Dr. WitttAmM BierMAN, Secretary, 
471 Park Avenue, 
New York City, U. S. A. 
American Committee — Dr. A. U. Desjardins, 
Chairman, Dr. William Bierman, Dr. F. W. Hart- 


man, Dr. L. E. Hinsie, Dr. C. A. Neymann, Dr. 
W. M. Simpson, Dr. S. L. Warren. 


The Sixth International Congress of 
Physical Medicine 


Arrangements for London Meeting, 


May 12th — 16th, 1936 


The Sixth International Congress of Physical 
Medicine will meet in London in May next from the 
12th to the 16th of the month. This will be the 
first occasion upon which the Congress has met in 
Great Britain. The decision to meet in this country 
recognizes the high standing and achievements of 
treatment by physical methods in Great Britain and 
Ireland. Foreign members have expressed their 
cordial approval of this change from a Continental 
venue and their intention to assist by their presence 
and active participation in the discussions. 

Lord Horder has accepted the office of President 
of the British Section of the Congress. Mr. Ernest 


747 


748 ARCHIVES OF PHYSICAL THERAPY, X-RAY, RADIUM 


A. Ebblewhite, LL.D., is Hon. Treasurer; Sir Rob- 
ert Stanton Woods, Chairman of the Executive 
Committee; Sir Henry Gauvain, Chairman of the 
General Committee; Dr. Albert Eidinow, Hon. Sec- 
retary; and Dr. Alexander Cawadias, Hon. Assistant 
Secretary. 

Lord Horder will be supported by an influential 
body of Vice-Presidents and members of the Execu- 
tive and General Committees of the British Branch, 
whose names are a guarantee of the widespread in- 
terest which is already being taken in the Congress 
by leading physiotherapists in this country. 

Medical men who wish to attend the Congress 
are requested to communicate with the Hon. Secre- 
tary, Dr. Albert Eidinow, 4, Upper Wimpole Street, 
London, W.1. The Congress fee has been fixed at 
two guineas for each member. 

The following is a list to date of the Officials and 
Committees of the British Branch of the Interna- 
tional Congress of Physical Medicine (1936) : 

President: The Right Hon. the Lord Horder, 
K.C.V.O., M.D., F.R.C.P. 

Vice-Presidents: The Right Hon. the Earl of 
Scarbrough, G. B. E., K.C.B., The Right Hon. Lord 
Rutherford, O.M., F.R.S., Sir Humphrey Rolleston, 
Bt., G.C.V.O., K.C.B., D.Sc.,.M.D., The Hon. Sir 
Arthur Stanley, G.B.E., C.B., M.V.O., LL.D., Lt.- 
Gen. Sir Harold Fawcus, Sir Henry Gauvain, M.D., 
F.R.C.S., Sir William Hale-White, K.B.E., M.D., 
Sir Leonard Hill, M.B., F.R.S., Sir William Will- 


cox, K.C.LE., C.B., C.M.G., Sir Robert Stanton 
Woods, M.D., F.R.C.P., Professor Frank Hop- 
wood, D.Sc., Arthur MacNalty, M.D., 
F.R.C.P. 

FHlon. Treasurer: Ernest A. Ebblewhite, LL.D., 
Hon. Secretary: Albert Eidinow, M.B., B.S., Hon. 
Assistant Secretary: Alexander Cawadias, M.D., 
F.R.C.P. 

Executive Committee: Sir Robert Stanton 


Woods, M.D., F.R.C.P. (Chairman), Elkin Cumber- 
batch, M.A., F.R.C.P., Albert Eidinow, M.B., B.S., 
Frank Howitt, C.V.O., M.D., James Mennell, M.D., 
Matthew B Ray, D.S.O., M.D. 

General Committee: Sir Henry Gauvain, M.D., 
F.R.C.S, (Chairman), George Aldred-Brown, B.M., 
Philippe Bauwens, M.R.C.S., L.R.C.P., William 
Beaumont, M.R.C.S., L.R.C.P., Leonard Boys, M.B., 
F. Carter Braine, F.R.C.S., R. King Brown, M.D., 
Charles Buckley, M.D., F.R.C.P., J. Barnes Burt, 
M.D., Frank Clayton, M.D., F.R.C.P., Donald Coles, 
M.D., John Collins, M.D., F.R.C.P., William Cope- 
man, M.B., M.R.C.P., Edgar Cyriax, M.D., Frank 
Dawson, F.R.C.S... M.D., Alfred Friel, M.D., 
F.R.C.S.I., K. Collis Hallowes, M.B., Francis 
Hernaman-Johnson, M.D., Howard Humpbhris, 
M.D., F.R.C.P., G. Murray Levick, M.R.CS., 
L.R.C.P., Wilfred Marshall, M.D., J. M. Wood- 
burn Morison, M.D., F.R.C.P., D.M.R.E., Anthony 
Neligan, M.D., Bertram Nissé, M.D., M.R.C.P., 
Drury Pennington, M.B., J. Kerr Pringle, M.D., 
Herbert Rhodes, M.R.C.S., L.R.C.P., Charles Rob- 
inson, M.B., W. Kerr Russell, M.D., John Sains- 
bury, M.B., Gilbert Scott, M.R.C.S., L.R.C.P., W. 
Johnson Smyth, M.D., Frederick Thomson, M.D., 
F.R.C.P., A. Gorden Watson, M.D., Justina Wilson, 
F.R.C.P., George Worthington, M.B., William Yeo- 
man, M.D., Major Harold Yorke, M.C., R.A.M.C. 
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New Blood Test Reveals Approach of Lead 
Poisoning 

A test which shows the approach of lead pois- 
oning before the disease has actually developed 
was reported by Drs. Carey P. McCord and F. 
R. Holden and Jan Johnston of the Industrial 
Health Conservancy Laberatories, Cincinnati, to 
the American Public Health Association. 

The test is particularly valuable in protecting 
industrial workers who are exposed to lead in 
the course of their work. By means of the test, 
which is called the basophilic aggregation test, 
the physician can tell whether or not lead poison- 
ing is the early prospective lot of the individual 
being examined. 

“In this test,” Dr. McCord explained, “counts 
are made of embryonic blood cells which in nor- 
mal persons rarely exceed one per cent of the 
total number of red cells in the blood, but which 
in the case of lead poisoning may amount to 
much higher percentages, such as 4, 6 or 10 
per cent.” 

An extensive lead poisoning epidemic which 
took place in the automobile industry in 1934 
and 1935 provided an opportunity for evaluating 
the new diagnostic procedure. In this epidemic 
8,000 tests were made with results more than 95 
per cent accurate. 

The epidemic resulted from the use of metallic 
lead in automobile production, it was explained. 

Lead in the form of dust and fumes was in- 
haled by exposed workers, with the result that 
many hundreds were injured by this industrial 
intoxication. The total number of persons either 
affected with clinical lead poisoning or who 
evinced evidences of lead absorption is not 
known for the entire industry, but it has been 
set approximately at 4,000. 

This epidemic of lead poisoning has led to 
many changes in manufacturing processes in 
order to obviate repetition of this occupational 
disease outbreak. Already in many automobile 
plants control appliances and practices have been 
installed sufficient to make unlikely any large 
number of poisoning cases during the approach- 
ing automobile manufacturing season. — Science 
News Letter, October 19, 1935. 


“Cold"’ Neutrons Produced by Liquid Air 
Chilling 

“Cold” neutrons, cooled to the temperature of 
liquid oxygen at 130 degrees below zero Fahren- 
heit, are the latest means of scientists to in- 
crease the efficiency of artificial radioactivity 
bombardments in the laboratory. 

Temperature profoundly changes the ability of 
the newly discovered neutron particles to cause 
radioactivity when they are used as atomic bul- 
lets, Dr. P. B. Moon told the British Association 
for the Advancement of Science. 

Artificial radioactivity produced by atom bom- 
bardment causes the atoms of the struck ele- 
ment to give off beta and gamma rays like those 
which come spontaneously from the naturally 
radioactive elements like radium and thorium. 
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Discoveries of ways to increase the efficiency 
of the artificial radioactive effect by neutron 
bombardments have been several and rapid. 


It is now known that if the neutrons can be 
slowed up by passing them through paraffin- 
wax and water before they impact on the cle- 
ment being activated, the radioactive effect is in- 
creased. Much energy is lost by bringing about 
this multiple bumping about in hydrogen-con- 
taining materials, but the final result seems to be 
that after being slowed down the neutrons are 
much more efficient in transferring their remain- 
ing energy to the atoms of the target. 


The suggestion has been advanced, Dr. Moon 
pointed out, that the neutrons might be so slow 
that they had only energy equivalent to the ever- 
present thermal agitation of the material through 
which they were going. If this were so, the ef- 
ficiency of the neutrons as radioactivity pro- 
ducers should depend on their temperature. 


Dr. Moon reports that this effect has been def- 
initely shown by experiments wherein the arti- 
ficial beta ray activity of silver was increased 
some 30 per cent if the neutrons producing it 
are cooled to the temperature of liquid air. — 
Sctence News Letter, October 19, 1935, 


Breathing Helium Brings Relief to Asthma 
Sufferers 


Helium, light-weight gas that lifts airships, can 
bring relief to sufferers from asthma, painfully 
gasping for every breath of air, Dr. Alvin L. 
Barach, of New York City, reported to the Ameri- 
can College of Physicians meeting in Philadelphia. 


Inhaling a mixture of eighty per cent helium and 
twenty per cent oxygen brought immediate improve- 
ment and relief for the shortness of breath to pa- 
tients who had not been helped by morphine and 
could not tolerate adrenalin, usual standby for re- 
lief of asthma. 


The lightness of helium is what makes it effective, 
Dr. Barach explained. Helium weighs only one- 
third as much as ordinary air. Consequently the 
effort required to move the helium-oxygen mix- 
ture in and out of the lungs should be only one- 
third that required to breathe ordinary air, Dr. 
Barach reasoned. 


Success in the treatment of asthma paticnts whose 
smaller air passages were narrowed and patients 
having obstructions in the larger airways proved this 
point. While the dramatic improvement he _ re- 
ported was in patients who had not suffered from 
asthma for very long, Dr. Barach said this treat- 
ment would also help cases of long-standing asthma 
in which fatigue of the respiratory muscles was a 
factor. The treatment does not prevent or com- 
pletely relieve the acute paroxysms of asthma and 
is not intended to displace adrenalin. Its specific 
function is related to lessening the effort required 
for breathing, resting the tired breathing muscles 
and consequently helping them to recover their 
ability for normal functioning. — Science News Let- 
ter. 


Pacific Physical Therapy Association Meeting 


The regular November meeting of the Pacific 
Physical Therapy Association was held November 
27, in the Hollywood Hospital, where the following 
program featuring a Symposium on Short Wave 
Therapy was presented: 


1, “Elementary Physics of Short Wave Therapy” 
by C. J. Breitwieser, E.E., California Institute of 
Technology, Pasadena. Discussion by Lee De For- 
est, Ph.D., Se.D., Los Angeles. 2. “Heating Effects 
of 18 and 120 Meter Diathermy on Human Tissues” 
by Robert C. Burt, Ph.D., Burt Scientific Labora- 
tories, Pasadena, and John Severy Hibben, M.D., 
President, American Congress of Physical Therapy, 
Pasadena. Discussion by Roy A. Falconer, M.D., 
Los Angeles. 3. Five minute discussions: “Impres- 
sions of the Clinical Results of Short Wave Ther- 
apy’: a. Grace P. Jennings, M.D., California Hos- 
pital, Los Angeles; b. Cora Smith King, M.D., 
Hollywood Hospital, Hollywood; c. David H. Kling, 
M.D., Cedars of Lebanon Hospital, Los Angeles; 
d. Charles F. Nelson, M.D., Beverly Hills; e. Won. 
Il’. Worster, M.D., President Southern California 
College of Medical Technicians, San Gabriel. 


Disease Hazards of Africa Also Menace 
United Siates 


Many of the tropical diseases which may prove 
the Number One enemy of the Italian army in 
Ethiopia are a serious hazard to life and health 
right here in the United States. A warning to 
physicians and health officers even in cities as 
far removed from the tropics as Milwaukee, to 
be on the alert for cases of these diseases was 
sounded by Dr. M. Fernan-Nunez, of Marquette 
University School of Medicine, at the meeting 
there of the American Public Health Associa- 
tion. 

Patients suffering from malaria, relasping fev- 
er, dengue fever, and from the parasitic worms 
of the tropics are to be found in cities all over 
the United States. Tapeworms, liver flukes and 
malaria parasites taken from patients in Mil- 
waukee were shown by Dr. Fernan-Nunez in an 
exhibit on tropical diseases which received a 
certificate of merit from the Association’s com- 
mittee on scientific exhibits. 

The tiny liver fluke which Dr. Fernan-Nunez 
showed under the microscope is the same dis- 
ease-producing parasite that defeated Napoleon’s 
men in Egypt, Dr. Fernan-Nunez pointed out. 
Malaria, which has already claimed a war corre- 
spondent in Ethiopia, is reappearing in north- 
ern American cities as a result of the increase 
in decorative rock gardens. This disease, one 
of the white man’s chief enemies in the tropics, 
kills five million people every year throughout 
the world, a number equivalent to the entire 
population of Ireland, Dr. Fernan-Nunez com- 
mented. Over three hundred million people suf- 
fer from it annually. 

Raw hamburger and raw fish are another 
source of danger, since they may harbor tape- 
worms. These and other worms which scien- 
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tists classify as parasites cause more disease and 
deaths every year than the group of organisms 
known as bacteria, which are responsible for 
diseases like pneumonia, tuberculosis and diph- 
theria, Dr. Fernan-Nunez said. — Science News, 
Letter, October 19, 1935, 


Whooping Cough Vaccine Prevents But 
Doesn't Cure 


Whooping-cough vaccine is of questionable 
value as a cure for the disease, but when given 
to non-immune children sufficiently long before 
they are exposed it should protect nine out of 
ten of them. 

This summary of the vaccine’s status was pre- 
sented by Dr. Louis Sauer of Evanston, IIL. to 
the American Public Health Association. 

The best age at which to vaccinate children 
against whooping cough is between six months 
and one year of age, Dr. Sauer said. Children 
over three years of age probably should be giv- 
en a slightly larger dose of vaccine to protect 
them. 

Although the protective action of the vaccine 
seems established, much still remains to be 
learned about it, Dr. Sauer indicated. Some of 
the factors about which little is known are what 
causes the failures in 10 per cent of the cases; 
the importance of recently isolated strains; the 
best method of standardization; the importance 
of refrigeration; the youngest age at which ac- 
tive immunization against whooping cough is 
possible; and the best sequence in which to give 
whooping cough vaccine, smallpox vaccine and 
diphtheria immunization. Science News Letter, 
October 19, 1935. 


Questions the Value of Care Before 
Childbirth 


A question as to the relative importance of 
prenatal care for the exceptant mother was 
raised by Dr. Margaret Tyler, Yale University 
medical school professor, at the meeting of the 
American Public Health Association. 

Obstetrical care at the time the child is born 
may play by far the greatest part in improving 
the outcome for the mother, a survey reported 
by Dr. Tyler indicated. Groups of patients re- 
ceiving contrasting amounts of care and super- 
vision during pregnancy but attended at child- 
birth by the same obstetrician were studied. 

The outcome at labor was strikingly similar 
for the contrasting groups, revealing no definite 
superiority on the part of those who had the 
more extensive care, Dr. Tyler reported. 

The better prenatally cared for group was 
found to include an excess of complications of 
pregnancy, many of which had _ apparently 
prompted the seeking of extra care. This same 
group revealed an excess of complications of 
labor, the ratio of which to those in the poor- 
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care group did not appear to have been mark- 
edly altered from the ratio noted in pregnancy. — 
RY lence News Letter, October 19, 1935, 


Another Sinus Causes Trouble, 
Told 


Surgeons 


Another sinus, besides the ones already so well 
known for the suffering they cause, can contribute 
its share of aches and pains, Dr. Chester H. Bowers 
of Los Angeles reminded members of the American 
College of Surgeons. 

This sinus is known as the sphenoid. It is located 
far back of the nose, approximately in the center of 
the skull, lying close to the brain and perhaps in 
intimate relationship with half of the cranial nerves 
and important blood vessels. It is usually not in- 
volved in disease, but it may be the hidden cause of 
many disagreeable symptoms. 

Headache, reflex pain over a canine tooth, pain 
or continuous burning in the throat, pain in the back 
of the head or even in the ear are among the symp- 
toms which may be traced to trouble with the 
sphenoid sinus. Involvement of this sinus may also 
interfere with vision because the optic nerve is 
separated from it by a very thin wall. — Science 
News Letter. 


Correspondence 


PRIORITY FOR UNDERWATER 
GYMNASTICS 
To the Editor:—I frequently see references in 
American medical literature to the supposed fact 
that underwaier gymnastics were first introduced by 
Dr. Lowman. While in no way wishing to detract 
from the good work done by Dr. Lowman, I think 
in fairness one must point out that he merely re- 
introduced it, as the method of underwater gymnas- 
tics was used by Professor W. V. Bechterew more 
than thirty years ago and was described by him in 
the Zentralblatt fur Nervenheillsunde und Psychliat- 
rie for 1904, Volume XXVII, pp. 180-182. 
Yours sincerely, 
Epcar CyrtAx, London, England. 


Correction 


The Editor acknowledges the following error 
in the article “Selective Heat Production by UI- 


trashort (Hertzian) Waves” which appeared in 
the November, 1935, issue of the ArcHives: Page 
645 — the formula should read: 
~ 2k 
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The Treatment of Whooping Cough. W. T. 


Benson. 
Brit. M. J. 3873:657 (Mar. 30) 1935. 


Most clinicians with an extensive experience 
of whooping cough are of the opinion that when 
the primary essentials of medical care have been 
arranged for the patient we have practically ex- 
hausted our effective therapeutic armament. Vac- 
cines, drugs and ray therapy may be regarded 
as adjuncts to be given a trial when special in- 
dications arise. 

Whilst of value as a general tonic during con- 
valescence, particularly in the winter months, ul- 
traviolet light therapy has no specific effect on 
the paroxysmal stage of the disease. In the ab- 
sence of pulmonary complications a daily gen- 
eral exposure of one minute to both back and 
front at a distance of thirty-six inches may be 
tried. The exposure may be increased by a half 
minute daily, care being taken to avoid pigmen- 
tation. 

Although some American physicians have ob- 
tained beneficial results from x-ray treatment in 
75 to 80 per cent of cases, due apparently to a 
reduction in size of the bronchial lymph glands, 
other investigators have not been so successful. 


A New Electrode for Conization of the Cervix. 
Robert J. Crossen. 


J. Missouri State M. A. 32:125 (April) 1935. 


The author’s procedure is similar to that de- 
scribed by Hyams. The patient is placed on the 
table for vaginal examination with the 
moistened indifferent electrode attached to her 


as 


thigh. A bivalve speculum is inserted into the 
vagina exposing the cervix. The cervix is 
cleansed with green soap and a cotton swab 


moistened with some suitable antiseptic is in- 
serted into the cervical canal. The length of the 
cervical canal is then measured and the proper 
sized electrode selected. When topical an- 
esthesia is to be used it is placed in the canal 
and left there for five minutes before proceeding 
with the conization. A cutting unit with a smooth 
fine current should be used; not all cutting ma- 
chines are satisfactory. The electrode is placed 
in the distal end of the universal handle. This 
handle has a swivel joint at the proximal end. 
The foot switch is used to initiate the cutting at 
the proper moment. The point of the active elec- 
trode is placed in contact with the cervix so that 
the silicon tube will go into the cervical canal as 
the cutting proceeds. The foot switch is then 
closed and the electrode introduced into the 
canai to the desired depth, previously determined 
by sounding. The inner end of the electrode 
should stop just short of the internal os. It is 
well to release the foot switch at this time and 
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prepare to revolve the electrode through a com- 
plete circle. The fixed portion of the handle is 
held in the left hand and the movable distal por- 
tion is revolved while the cutting current is on. 
These electrodes are easily broken if used incor- 
rectly, so one should be sure the current is on 
before beginning rotation. After complete rota- 
tion a conical plug of tissue comes out with the 
electrode. If it is necessary to remove more tis- 
sue, or a cyst, this can easily be done with the 
same electrode. After the procedure is completed 
a one-fourth inch gauze drain soaked in a solu- 
tion of 1 per cent neutral acriflavine and 
glycerine is inserted into the conical area to con- 
trol oozing. It is not necessary or wise to co- 
agulate the surface. The only unfavorable se- 
quelae seen have been in cases where additional 
coagulation was done. 

The after care consists of mild antiseptic 
douches daily. The patient should limit her ac- 
tivities for a week and be observed every week 
for at least a month. In four weeks the cervix 
is usually completely healed. 

The 80 cases thus handled are as yet insuf- 
ficient in number to justify conclusions as to the 
value of this combined technic. 


Clinical Significance of Green Fluorescence in 
Blood Serum. W. Brunner. 
Klin. Wehnschr. 14:121 (Jan. 26) 1935. 


To determine the degree of urobilinemia in 
disorders of the liver or the kidney, Brunner 
employed his method for the quantitative deter- 
mination of the maximal green fluorescence in 
the blood serum. He devised this method be- 
cause Heilmeyer’s quantitative determination of 
urobilinogen proved satisfactory only for the ex- 
amination of feces and urine but not for the 
blood serum. To 1 cc. of blood serum the au- 
thor adds 0.5 Gm. of pulverized zinc acetate, 
mixes well and lets it stand for twelve hours at 
room temperature. Then he adds 7 cc. of ab- 
solute alcohol and shakes well. This mixture has 
to stand for twelve hours and then is filtered 
into test tubes. The absolutely clear filtrate is 
examined colorimetrically in the are light sim- 
ultaneously with a series of dilutions of ethoxy- 
diamino-acridine-lactate (from  1:200,000,000 to 
1:10,000,000). To obtain a clearer picture of the 
quantities of urobilin, the values were changed 
by computation into milligrams per hundred 
cubic centimeters. The normal urobilin content 
of the blood serum is estimated at between 0.0628 
and 0.125 mg. per hundred cubic centimeters of 
blood serum, which corresponds to a solution of 
ethoxy-diamino-acridine-lactate of from 1:200,- 
000,000 to 1:100,000,000. The author found that 
the determination of the urobilinemia is a more 


reliable and exact indicator for the disordered 


752 ARCHIVES OF PHYSICAL THERAPY, X-RAY, RADIUM 


hepatic function than is urobilinuria. This could 
be observed particularly in insufficiency of the 
kidneys. In icterus caused by complete occlu- 
sion and in catarrhal icterus there exists in spite 
of fecal acholia and of usually greatly reduced 
urobilinuria a severe urobilinemia (autochthon- 
ous formation of urobilin in the liver). In chronic 
true uremia uncomplicated by cardiac insufficien- 
cy and cirrhosis of the liver, the urobilinuria re- 
mains within normal limits. This indicates that 
the liver is not involved in the development of 
true uremia. The author thinks that the anemias 
accompanying uremia are probably not the result 
of increased hemolysis but rather of the toxic 
insufficiency of the bone marrow. — [J]. A. M. A. 


104:1046 (Mar. 23) 1935.] 


The Value of Physiotherapy to the Surgeon. 
R. J. Behan. 
Med. Rec. 141:228 (Mar. 6) 1935 


Behan presents the surgeon’s point of view 
of the combined value of physical therapy in 
connection with orthodox procedures of a sur- 
gical nature. He discusses fractures, ankylosis 
and bursitis. He points out the important in- 
terrelationships of surgical and physical proce- 
dures. In fractures physical therapy begins with 
the reduction of the fracture, including the fixa- 
tion of the fragments and terminating with the 
mobilization and functional rehabilitation of the 
part. Reduction of the fractured bone may be 
considered as a part of the art of surgery, and 
fixation as an associated measure. Physical ther- 
apy is therefore concerned with the fracture on- 
ly so far as he can apply effective measures for 
the restoration of function to the injured part 
and can aid in the early return of the worker 
to his usual occupation. In addition to functional 
correction, physiotherapeusis can also be of act- 
ual value in accelerating the processes of repair. 
To understand how physiotherapy may be of 
value in accelerating these processes of repair, 
it is necessary to be familiar with the physiologic 
changes active during the repair of a fracture. 

Certain physical exercises are valuable for cor- 
recting ankylosis; for instance, in ankylosis of 
the shoulder, the elbow or the wrist the crawling 
movement of the hand up the wall is beneficial. 
In this exercise, the patient stands facing the 
wall and every day the hand of the affected arm 
is placed flat against the wall and then with a 
crawling motion is each day raised higher than 
it was on the previous day. The height to which 
it is raised is marked, and on the next day an 
attempt is made to surpass this mark. This 
exercise is repeated many times each day. Many 
other simple exercises have been devised for 
ankylosis in other joints and are described else- 
where. 

If bursitis (prepatellar) is of acute traumatic 
origin and hemorrhage has occurred into the 
bursal sac, a small incision may be made into the 
sac and the clots pressed out. The inside of the 
bursa is then sterilized and a light compression 
bandage is applied. Rest for a few days is then 
ordered. If the bursitis is of inflammatory or- 
igin and the contents are not infected, they are 
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If this is impossible, the sac is in- 
cised, and drainage is established. Alcohol com- 
presses are then applied over the part. Chronic 
bursitis is treated with compression by a dry 
bath sponge over the bursa. The sponge is then 
saturated with alcohol (70 per cent plus gylcerine 
5 per cent), or with a saturated solution of boric 
acid, over this a heating pad is placed. If the 
patient is ambulatory, as soon as the swelling 
subsides and the pain is relieved, the knee is 
placed in a superheated hot air bath. At least a 
motion is necessary for 


aspirated. 


partial restriction of 
rapid recovery. 


Superdiathermy in Treatment of Dementia 
Paralytica. J. G. Cullins, H. P. Morgan, and 
W. Seymour. 
Med. Bull. Vet. Admin. 11:217 (Jan.) 1935. 


Collins and his associates employed hyper- 
pyrexia extensively in the treatment of patients 
suffering from dementia paralytica, whenever it 
was thought that the patient would cooperate to 
Since 1932, seventy-eight paretic pa- 
tients have been given malarial therapy. No 
deaths have followed this form of treatment. 
Their conclusions are that malarial inoculations 
are the treatment of choice in all cases of de- 
mentia paralytica in which, barring contraindi- 
cations, it is possible to administer this therapy. 
When a patient is encountered who will be un- 
able to withstand the rigors of an illness such 
as malaria, superdiathermy may be instituted. In 
the last three years 205 patients have been treat- 
ed with superdiathermy requiring 1,771 treat- 
ments. Discontinuance was necessary in only 
eight cases because of slight burns, and in twen- 
ty-nine others in which cyanosis, rapid heart ac- 
tion or general restlessness developed. Diather- 
my was not administered more than twice a year 
to any patient. A course of ten treatments was 
arbitrarily instituted and was followed through- 
out the series. An attempt was made to main- 
tain a total of sixty hours of fever with a tem- 
perature ranging from 104 to 106 degrees F. 
throughout the course. A comparatively large 
number of patients derived considerable benefit 
in that the majority of them showed unmistak- 
able evidences of improvement characterized by 
changes in weight, behavior, blood and spinal 
fluid. The period of life expectancy has been 
prolonged in a number of these patients and they 
have generally improved otherwise. It is diffi- 
cult to state the exact therapeutic agent that was 
instrumental in bringing about the improvement 
because the majority of the patients had been 
treated before they arrived at the hospital. A 
certain number had been treated by malaria; 
others had been treated by diathermy and others 
by a combination of antisyphilitics. There are 
many reasons for the belief that superdiathermy 
has its place in the treatment of neurosyphilitic 
patients and that malaria and chemotherapy also 
have their advantages and disadvantages. There 
seems to be little doubt as to the efficacy of 
malaria, while superdiathermy probably occupies 
a place second only to malaria. —[J. A. M. A 
104:1368 (April 13) 1935.] 
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SHORT WAVE THERAPY 


with the 


LEPEL SPARK GAP MACHINE 
Eliminates Costly Tube Replacements. 


‘= new Lepel Portable Short Wave 
Machine (Illustrated) has a wave range 
of from 13 to 22 meters, and combines 


in the one Unit — currents for 


Short Wave Treatments 
Coagulation 
Finest Desiccation, and 
Quartz Mercury Ultra-Violet Light 
Cold Ultra-Violet Light 


With the machine are furnished a set of rub- 
ber padded electrodes, a set of belt electrodes 
and a set of very small electrodes suitable 
for treatment of sinuses and other small 


areas. 
As little as 
11% Per Month 
will put this splendid Lepel product into your office. 
No Down Payment Is Required 
A copy of Dr. H. Wolf's new technique book entitled “Short Wave Therapy and 
General Electro-Therapy, illustrated” will be given FREE with cach Lepel Short 
Wave Machine purchased. 
LEPEL HIGH FREQUENCY LABS., INC., Mail this Coupon for full details. 


39 West 60th Street, 
New York City. 
Gentlemen: 
I would like to receive illustrated Folder, with full details on your 
PORTABLE SHORT WAVE MACHINE. 


APT-12-35 


J 
hs Sax 

H 

j * 

4 

j 


it can be stated with certainty 

that the MOST EFFECTIVE METHOD* 
producing heat within 
deep tissues is by electromag- 
netic induction—” Inducto- 
thermy“’’— available through the new G-E 
Inductotherm. 

’ Simplicity of application (no surface elec- 
trodes are employed); wide range (loccl 
treatment to fever therapy); high heating 
efficiency and extreme ease of control are 
features which identify the Inductotherm. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


CHICAGO, ILLINOIS 


* Determined by tests conduc- 
ted by Merriman, Holmquest & 2 

Osborne at Northwestern ‘ 2012 JACKSON BLVD. 
University School of Medicine, 
Department of Physical Ther- 
apy. 
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ARE INDISPENSABLE TO THE SUCCESS 
OF EVERY PHYSICIAN'S PRACTICE 


Physicians throughout the entire world are acclaiming 
the remarkable therapeutic qualities of Hanovia Ultra- 
violet Irradiation, for the practice of modern light 


SUPER ALPINE 
SUN LAMP 
A highly perfected 
quartz-mercury ultra- 
violet generator assuring 
accurate and controlled ir- 
radiation intensity for 


every therapeutic need. 


* 


90% of All 
Quartz Lamps 
Used 
Throughout 
the World are 
“HANOVIA” 
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therapy. Physicians using Hanovia 
Ultraviolet irradiation are enjoying 
repeated success in the treatment of 
calcium and phosphorus diseases, 
dermatological conditions, many 
tuberculous conditions, to aid in the 
treatment of anemias, and to stimu- 
late platelet formation in purpura. 


SOLLUX 
RADIANT HEAT 
LAMP 


Produces a marked body 
hyperemia, which causes 
an influx of blood to the 
irradiated area. Sollux 
localizing cones offer ef- 
ficient radiation 

local concentration is re- 
quired. 


* 


Address all inquiries to 


HANOVIA 


CHEMICAL & MFG. CO. 


Dept. 306-L, 


Newark, N. J. 


Recorded cases and 
technique of applica- 
tion are available to ins 
terested practitioners. 


SUPER 
SELF-CONTAINED 
KROMAYER LAMP 
Water-Cooled 
Especially adapted for local 
ultraviolet therapy. Pro- 
any required degree of 
clinical actinic reaction on 
skin surfaces or within body 
cavities by brief intense and 
focused irradiation. 


Accepted by The 
American Medical 
Association C 


on Physical Therapy. 
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15th Annual Scientific 
and Clinical Session 


AMERICAN CONGRESS 
of PHYSICAL THERAPY 


September 7, 8, 9, 10, 11, 1936 


New York City ~ 


standing medical gatherings of the year. 


Physicians, whether general practitioners or specialists, will do well in plan- 


ning ahead to attend this meeting. Every preparation is being made to 
present a program which will be invaluable from the standpoint of scien- 


tific information on physical medicine. 


There will be a full day of clinics in New York’s leading hospitals, joint 
meetings with special societies, symposia on short wave, hydrotherapy ioni- 


zation, exercise and massage and numerous other important subjects. 


Let us place your name on file now for program 


Write to 


AMERICAN CONGRESS of PHYSICAL THERAPY 
30 No. Michigan Ave., Chicago 


@ This session promises to be one of the out-. 
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The Name 


FOREST 


On a Short or Ultra-Short Wave 
Radiotherapy Emitter 


Assures — 


PERFECTION IN RADIO AND ELECTRICAL EN- 
GINEERING. 


EFFICIENCY AND SAFETY. 

CERTIFIED POWER OUTPUT (300 Watts Type M. 
Dynatherm). 

LONG TUBE LIFE. 


THE BEST IN MATERIAL AND WORKMAN- 
SHIP. 


CABINET BEAUTY. 


DEEP PENETRATION (Certified to by Capable Physi- 
cists, Model M. Dynatherm). 

THE LATEST DEVELOPMENT IN APPLICATORS 
(Special Types for Special Involvements). 


A LICENSE UNDER EXISTING VALID PATENTS 
(De Forest Oscillating Audion Patents 1507016- 
1507017). 


“You Buy More Than Just a Machine 
When You Buy De Forest’’ 


We extend season’s greetings 
to our many patrons and friends. 


CORRESPONDENCE SOLICITED 


LEE DE FOREST LABORATORIES 
5106 Wilshire Boulevard 
Phone WHitney 8148 Los Angeles, Calif. 
NEW YORK - MONTREAL - TOKIO - BRISBANE 


— ~ : 
> 
2 


Greetings! 


SIEMENS 


During the year 1935 the unrivaled superiority of the ADLANCO ULTRA- 
THERM has won us so many new friends that we may call the past year 
an unprecedented record in our business experience. 


We take pleasure in extending our best wishes for the holiday season and 
we trust to be honored with your valued patronage for many more years to 
come. 


ADLANCO X-RAY CORPORATION 


54 Lafayette Street, New York, N. Y. 
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From Article by Drs. Hollender and Gerin in the Illinois 
Medical Journal, December, 1935. 


Zinc ionization is therapeutically superior to all forms of topical medication in 
vasomotor rhinitis. 

lonization should not be regarded as a cure, but as an effective and lasting 
palliative in vasomotor rhinitis. 


In the large majority of indicated cases treated by zinc ionization, the clinical 
results have been sufficiently favorable to warrant wider utilization of the method 


in rhinologic practice. 


GALVANIC IONIZATION 
EFFECTIVE METHOD 
NASAL ALLERGIC CONDITIONS 


NTRANASAL ionization produces’ while ionization cannot be regarded as a spe- 
comparatively mild reactions for a cific in allergic nasal disease, specific methods 
short period, but is an absolutely safe pave proved more or less disappointing in 
Procedure devoid of any risks or ill (heir results. Ionization in bringing about pro- 

effects. galvanic cur- longed relief to the majority of sufferecs thus 

rent applicable for therapeutic purposes, an far 


electrolyte, and positive and negative elec- ; 
trodes. effective procedure easily carried out. For ion- 


Selection of suitable patients is a matter of ization the new FISCHER Galvanic Current 
importance. Further, it is pointed out that Generator is ideal. 


The New No. 2552 FISCHER 
Galvanic Current Generator 


The outstanding features of this new gen- 
erator are: perfect smoothness of the current; 
a galvanic output comparable to that of a 
battery source absolutely without fluctuation; 
absolutely noiseless operation; a _polarit 
switch for pole-changing; a pilot light; blac 
leatheroid finish. 


The current volume is controlled down to 
1/25 part of a milliampere. This means that 
with this apparatus you can employ galvan- 
ism for all of its varied uses without an 
jerky or painful sensations, a value whieh 
sh be apparent at once to the physician. 
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Write for full information. Reprints giv- f 

ing full technic available. Or simply clip b 
and mail coupon. No obligation. 


H. G. FISCHER & COMPANY, Inc., APT 1235 


2323-2337 Wabansia Avenue, Chicago, Ill. 


I am interested in galvanic ionization and your new No, 2552 FISCHER Galvanic Current 
Generator. Please send full information and literature on technic. No obligation. 
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